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' ^ . / ' TechnlcarField^T'v/vy L'; ■ " J " \ V. 
fhe;pr^ent invention relates to the expressed dteita (5); tjy^^ in parficular 

the.:hunian 8 tryptiase prptein.nie preaBnt: invention stfso relalesCtQ uses of ttils::polypgptlde. Jn 
pailidular for diagnosing disease states and screening- for 5-^^ inhibitor 
.compounds.;/ . • 

Background of the invention 

Mast cells are highly granulated, tissue-residerit effector cells of theimniune system. They : 
may be activated via their high affinity IgE receptors or by a number of aitemate ni^^ 
Following . activation they secrete a variety of preformed, mediators Including histamine, 
proteoglycans, and a range of serine proteases that are active at neutral pH. Two major families of 
these proteases have been identified: chymases and tryptases, and they represent the major 
prbtiBin component of the mast cell. 

A role has been proposed for mast cell tryptases in the development of a number of 
inflammatory diseases, Including diseases of the respiratory tract, such as asthma and allergic 
rhinitis* rheumatoid arthritis, and inflammatory^ bowel disease. Despite the underlying causes of 
these diseases not being fully understood, it is known that the number of mast cells Is increased in 
the ainvays of patients with asthma, and in the synovial lissue.of patients with rheumatoid arthritis. 

Accordingly, there is a dear need to elucidate the role of mast cells in inflammatory 
disease phenotypes and to develop suitable agentsi for the prevenfidn and/or inhtoitipn ofntast cell- 
mediated iriflammation.. 

There is a wealth of evidence indicating that many mast cell products are pro-inflammatory. 
However, recent reports suggest that tryptase may be one of the most important in the development 
of asthma and inflammatory bowel disorders. Tryptases have been shown to inactivate vasoactive 
intestinal peptide (VIP), one of only two naturally occuning bronchodilators expressed in the ainvay, 
and to.incluce smooth, muscle cell mitosis and hypei-Treactivity, More irtiportahtly tryptase inhibitors 
inhibit allergen-induced ainway hypen-eactivity and markers of inflammation. Tryptase also induces 
IL-8 secretion from airway epithelial cells, so prompting airv^ay inflammation. 

Tryptases have thus beoome the focus of considerable attention, and there exists a: need 
for the elucidation of effective modulators and inhibitors of tryptases which may be used In treating 
or preventing mast cell-mediated inflammatory diseases. 

A major impediment to determining the rote of tryptases, and therefore to develpjMng . 
effective mdoulators, inhibitors and treatments, has been the confusion over how many different 
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^ i^^^^ human tryplases are expressed. A nurnber of iryptase genes «re known to be grouped 
:::^Z.'P^^^^ to 16p13;3: Theselnclude; tryptaseand |te 

"' allelic^pailner cell trypti^,.^e allelic genes encoding pil and piij tryptasertwo a^ variants of a 

transnlernbrarie tryptase called gamma (y) tryptase, and two^allelic variants : of ; anq^ 
5 . brigmally narhed "mMCP-Trlike': (Paflaoro Ik al., 1999;" Caughey et a/.,;-200d)!::.Oi these, cDNAs 
have teen cloned fo^^^ loci except for that encoding "mMCP-7-like" byptase. -Recently the ctoning 
of a more distaritly related memlite^ (e) bypf^/which ls; a(^roximat€fly similar to the 
a/p Iryptases has a 

. Th6 jTiM.Cf-7-llke^^^^ )ras sp:nam«l due to homology, behyeen its fifth, exon antl the 
\o murine tryptase mouse mast celK^^^ (Pallaoro et bU 1 999; McNeil et ah. 1992)/ 

Recently it has been reported (Min ef a/., 2001) that the mMCP;7^iike gene is not transcribed* 
Based oh the examination of a number of human tissues and ceil lines for transcription of the 
mMCP-7-jike gene, Minora/, reported that mRNA is absent and concluded that the mlVieP-7-like 
. gene:is ,a pseudogerie. However the present Inventors have surprisingly discovered that the hiirflan 
IS mMCP-T^ike tryptase is indeed expressed and have named the gene, and its polypeptide product 
delta (5) tryptase. 

Summary of the Invention 

According to a first embodiment of the present invention there is provided a purified, 
20 expressed S tryptase polypeptide or fragment or arialogue thereof. Preferably, the expressed 6 
tryptase polypepUde is the human 8 tryptase protein. More preferably, the expressed human 5 
tryptase protein has the amino acid sequence as set forth in SED .ID: N0:1 or SEQ ID N0:2, or flie 
amino acid sequence as set forth in SED ID N0:1 or SEQ ID N0:2 including one or more 
conservative amino acid substitutions. 
25 According to a second embodiment of the present invention there is provided a purified, 

expressed variant of the 8 tryptase polypeptide of the first embodiment, or a fragment or analogue 
of this variant. Preferably, the variant 8 tryptase polypeptide is the product of alternative splicing of 
the primary RNA transcript. More preferably the variant polypeptide has the amino acid sequence 
as set forth in SED ID N0:3. 
30 In a third embodiment the present jnyenlipn provides a recombinant host cell expressing 

the polypeptide or fragment or analogue thereof of the first or second embodiment 

• In a fourth embodiment the present invention provides an antibody that selectively binds to 
the polypeptide or fragment or analogue thereof of the firat or second embodiment. . 



= ; ;• - In a ifiM embodi^^^ present invention proyicies a meftod^^^^^^ a eompouhd 

::::; rihat jntetiacts vwlh::the:.p6lypeptide. c^^ ftagrn^nt. pr:^nalpgU^e;;the^^ flrst .or second 
' Vr embodiment, the meflibS^M^ ' . . V 1 7'Z -^Z V *! .r : ; 

contacting a candid^^^ 

5. : title fifef jor secQnd-/embddi^^^^^ BdercohdlBohs.su^^^ fo enable^interacitibn 6 the-cahaidate- 
compound to the polypeptide or fragment or analogue thereof; and 
: . : : assayingforactiyityofttiepply^^^ 

Preferably, assaying ^ polypeptide or fragment or analogue fliereof^ 

comprises adding a lab^^^^ 
10 According , to a sixtti embodiment of ttie present Invention ttiere Is provided a method of 

idenWf^ng a compound that binds to the plypeptide or fragment or analogue thereof of the first or 
seoQni3;embodinf»ent,the:method comprising the stef^ , . ' 

- contacting a candidate compound vritti ttie polypeptide or fre^ment or analogue thereof 
of the first or second enribbdiment; and . 

»5 - assaying for the fonnation of a compliax between the candidate compound and the 

pplypeptide or fragment or anai^^ 
Preferably ttie assay for ttie formation of a complex is Va competitive binding, assay or a 
two-hybrid assay. 

According to a sevenflr embpdiment of ttie present invention there is provided a metiiod of 
20 screening for a compound that modulates tiie activity of tiie polypeptide or fr^merit or analogue 
tiiereof of ttie first or second embodiment, tfie meUiod comprising the steps of: 

• contacting flie polypeptide or fragmeifit or analogue tttereof of ttie. first or second 
embodirrient witi) a candidate corhpound under conditions suitable to enable 
interaction of ttie candidate compound to tfie polypeptide; and 
25 * - assaying for activity of ttie polypeptide of the first or second embodiment 

Preferably, assaying for activity of the polypeptide comprises adding a labelled substrate 
and measuring a change in ttie labelled substrate. 

Preferably Uie modulation of activity is an inhibition of activity of the polypeptide or • 
fragment or analogue ttiereof of the first or second embodiment 
30 According to an eighth eml)pdirTient of the present, invention there is provided a method of 

diagnosing a disease state, or predisposiBori to a disease state, in a subjecli the meUiod 
comprising the steps of: 

• . isolating a biological sample from ttie subject; and 

- assaying for expression of the polypeptide or fragment or analogue thereof of ttie first 
35 or second embodiment in tiie sample. - 



v^. PbferablyT assaying Tor the.e}q)res^^^ ofthe polypeptide of fiiigment brahalogue titereb 
t romprises con^ting % biplogical sample with a compound capable of interacting with the 
;..fK3.iypeptidft^suciiMthei^^^^ .. Lv^ .TL 

Preferably tt^^^ 

analogue thereqC is ail anti-^tryptas6antit)pdyr^^^^ 7 
Preferably the disease state is an inflammatofy disease. I\^e preferably^ tfie disease- is a 
' mast-cell assod^d Inflammatory disease; Most prefetrably tfie inflammatory disease is selected 
from the group, consisting of: asthnia,. altergic: rhinitis, urticaria: .angioedema/reczernatous 
anapjiylaxls, dennatitis sudi as atopic dermatitis, hyperprollferative skin disease, peptic ulcers, 
inflammatory, bowel ..diroixlef, ocu^^ and vefnal conjunctivitis.:.; rheumatoid arthritis, and 
Inflammatory skin conditions. . .1 

According to a ninth embodiment of fte present tnventton there is. provided a method of 
Identl^ing an agent, whfch .is :an inWbitor of mast cell-mediated inflammation, the method 
comprising contacting a cell or cell extract with the agent, detemilnlng whether there is a chaige in 
the adivlty of a 5 tryptase polypeptide or tragment or analogue: thereof, and fhereby.deterfhining 
whefiier the agent is an inhibitor of mast cell-mediated inflammation. 

According to a tenth embodiment of the present Invention there cs provided a method of 
identifying an agent suitable for use in the treatnrient of prevention of a mast cell-mediated 
Inflammatory disease state In a subject, the method comprising isolating a blotoglcal sample fiom 
the subject, contacting the sample with a candidate agent, detennining whisther there is a change 
in the activity a 6 tiyptase polypeptide or fragment or analogue thereof in the sample, and thereby 
detennlnlng whether the agent is suitable for use in the treatment of the disease state- 
Preferably the inflammatpry disease is selected from the group consisting ofi asthma, 
allergic rhinitis, urticaria .angloedema. eczematous anaphylaxis, dermatitis such as atopic 
dennabtis, hyperprollferative skin disease, peptic ulcers, inflammatory bowel disorder, ocular and 
vernal conjunctivitis, rtieiimaloid arthritis, and inflammatory, skin.conditions. 

In an eleventh embodiment the present invention provides compounds identified by the 
mettiods of \he fiftti. sixth, seventh, ninth and tenth embodiments, 

in a twelfth embodiment the present invention provides a meUiod for treating or preventing 
a disease state in a subject, the method comprising administering to the subject a ttierapeuticaily 
effective amount of a compound identified by ttie nnettiod of any one of the fifth, sixtii. severifli, 
ninth and tenth embodiments. 

According ta a thirteenUi embodiment of the present invention there is provided a kit 
comprising the polypeptkJe or fragment or anafpgue tiiereof of ttie first or second embodiment. 



Alfematiyely..::or in a^^ Ihe Jdt mjay.^c^ aft:antibody of the MrtK embadirtient:: .Preferably. 
^ toe kit iVused for carrying out the methods oif.the Mhrtothe te^ ^- 

Preferred embodiments of the present inyention will now be described; by way of example 
:bnIy,wnh.referencetothe.ap^ .'.V . . " 

FigH. Rt-PCR amplification of the transcript for 5 try^^ 
from ther HMC-1 cell line using two; primer pair comlDinatloits,.. F1/R1 and. F2/R2. GAPDH Was 
.amplified:ajs a corii^l. The cdrrect sized band (832t)p)!fdr 5 tryptase was only- 
F1/R1 primer pdit; B). PGR amplification using the purified 832 bj> band froni F^. 1A as the DNA 
template, and the nested primer set NF1/NR1 to generate the expected 698bp product 

Ffg. 2; A); The cDN A and putative amino acid sequences of 511 tryptase (SEQ ID N0:1 ). The 
81) cDI^ sequence matched the putatiye e»n sequence of the.mMeP-7:like .ll gene. The 51 cDNA 
(SEQ ID N0:2) (not shown in Fig. 2) matched the exonic sequence of the partial mMCP^7-like I 
gene. Consistent with the published gene sequences, there; were two nucleotide differences 
between the two cDNA sequences; G2i6(5lf cDNA) to A (81 cDNA) (nucleotide numbering starts from 
the translation initiation codon), and (811 cDNA) to A (51 cDNA). Only the second of these 
differences results in an amino substitution (Val in 511 to Met rn 51), Actual nucleotide sequence of 
cloned RT-PCR product is shown in bold lower case lettering. The location of the forward (NF1) .and 
reverse (NR1) primers are indicated by arrows. The first amirio acid of the mature enzyme is 
.italicized and in bold. The three rtiembers of th^ catalytic triad, His. Asp and Ser, are in capitals and 
underiined. Nucleotide numbering begins from the translation initiation codon (IVlet). Amino acid 
numbering begins from the first residue of Uie mature enzyme (He). The position of the fonward (i^->) 
and reverse ( ^ ) primer^, and the Taqman prolie ( =) for RTQ-RTPCR are indicated. B). The 
amino acid sequence of a variant 8 tryptase polypeptide. This variant is the product of altemative 
splicing which results in the excision of 27 nulceotides from the beginning of expn 4, and thus the 
deletion of 9 amino, acids from tiie polypeptide when compared to the. full length 6 tryptase 
polypeptide. The location of the 9 amino acids present in the full length polypeptide but missing in 
the variant polypepti'de is indicated by a vertical arrow (i), 

. Flg,,3.Amino.acid sequences of Sl tryptaseahd Slltrypta^^ 
pi, pil and pill. A dash (-) indicates tlie presence of an identical amino acid. Numbering begins at the 
first residue of the mature enzyme, which is indicated by an arrow (i). The seven loops comprising 
the substrate bindiiig defl are boxed and labelled A,B.C,d,1 ,2,and 3. The H, D and S of the catalytic 
triad are marked with a hash (*q|. The premature temilnation codons of the 5 tryptases are mariced 
with an X. The peptide sequence used as jie immanogen:fpr ariti. 6 tryptase is uridertlned ( ..), 



; Fig.; 4,; S tryptase is transcribed; in vaTO^ tissues; T^^^ 
.mFtNA(n6nnaiiseaiw^ 

RTaRTPCR. T^^^ (+/- SD) from a single experime^^^^ sampi^ were 

. . fested j[n..tfipJjcafe.aria^ aitleast twojhdependent experimente/.ex^^^^ 

• 5 - RNA whidi was tested onc^^ 

. . Fig. 5. Affinity puriRed anti-8: tryptase antibody recognises rS tryptaSB but not rpil tryptase.; 
. Approximately O.Spg of puHfled r5^% 1 pg of rpil irfp\ase (Promega)^re separated on a 

10% SDS pqjyacrylamide gel and transferred to a PVDF membrane, blocked, and inaibated with 
. aifBnify. purified .8 tryptese ahti-peptide antibody (f .ij4-f ri\\j (Fig,' 5A). ^Replicate bibfe were probed.. 
10 with normal rabbit IgG (1 pg / ml) (data not shown}^ and witii the mouse monoclonal anti7tryptase : 
antibody AA1 (1/200) (Fig. j5B);. 

Fig. 6. ^ tryptase protein is expressed In human colon tisisue. Sections of* human colon y\^re 
stained immunohistochemically u^ng anti:^ tryptase lg.(A,B, and E)-. the rnonoplpnal jailti-tryptase 
antibody AA1 (D), and normal rabbit IgG (C and F). Panels B ind C. and panels D through F are 
15 serial sections; Arrows In panels D and E Indicate the location of a cell. that Is ^tained. witti both anti-S 
tryptase and the AA1 antibody, 

. ' Fig. 7. r5 tryptase cleaves a trypsln-sensifive substrate. Reverse-phase HPLC of O-ile-Phe- 
Lys pNA cleavage products when digested with A) buffer alone, B) rpil tryptase, C) native lung 
. tryptase, D) roll tryptase E) rS tryptase, or F) pro-r5 tryptase. Approxinriately 2 pg of each enzyme 
20 was used to digest 10pg of substrate in a 50 pi reaction. Liberated pNA (T ) and peptide (—►) 
rrioieUes are indicated. The large peak at the right of each panel (5.6 mins) represents undigested 
. substrate. Samples were tested in duplicate and representative chromatograms are shown. 

Defjnitiorts 

25 As used herein the term "polypeptide" means a polymer made up of amino acids linked 

togettier by peptide bonds. 

The term "purified" means that the material in question has been removed from its host, 
. and associated impurities reduced or eliminated. Essentially, it means an object species is the 
predominant species present (ie.,on a molar basis it is more abundant than any other individual 

. 30 ' species in the coriipositibn). and preferably a substantially purified fraction is a composition 
wherein the object species comprises at least about 30 percent (on a molar basis) of aH 
macromolecular species present Generally, a substantially .pM^^ composition will comprise rnore 
Uian about 80 to 90 percent of all macromolecular species present in the composition. Most 
preferably, ttie object species is purified to essential homogeneity (contaminant species cannot be 



: ;; . ' * tfeltec^^ in tfie cdmposifiori*6y3bhve^^^ mellibds) wHerdh th 

. essentially of a^ingle;m \ . : : . 'ZZ:Z 

Ttie :term 

-length 5 tryptase polypeptide; may be derived from the 5 tryptase 

;5 . . pplypepBde^ or alternatively- may be^synlheslsed by some 6lhef;.melaris;^M example cheWcai; 
■■' synthesisv ' - -^-^ '^^^^ • I '- 

... The.temi ''analpgue'' ^ used. he.rein: with reference to a. po|ypeptlde:nieans .a, polypeptide 
.. ;which is a.^derivative .of Uia^polypeptlde of the Invention; ' which derivative cbmprisesradditionV 
deletion, substitution of one or more amino acids; such Uiat 0ie polypeptide retains substantiaiiy 
10 the same function as .the 5 tryptase polypeptide identified above. 

The tenfn N^arianf as used herein refers to a polypeptide which is produced from ttie 
nucleic acid encoding 5 tryptase. bat differs ftprii ttie wild type 5 tr^tase in that jt is proceed 
differenUy such tiiat it has an altered amino acid sequence. For example a variant may be 
produced by an alternative splicing pattem of the primary RNA transcript to that whjch produces 
15 wild type 5 tryptase. 

' The term^^conservaiSve ainino acid substitution" as used herein refers to a substitution or 
replacement of one amino add for another arnino acid witti similar Firopertjes wittiiri Q poiypeptidis 
. . chain . (primary- sequence of a protein). For example, the substitution of the charged amino acid 
glutamic acid (Glu) for ttie similariy charged amino acid aspartic acid (Asp) would be a consen^ative 
20 amino add substitution. 

the tenri "nhodulator" as used herein refers to any compound capable of interacting witii 
a 8 tryptase polypeptide, or fragment, analogue or variant tiiereof, so as to alter Ihe expression, 
catalytic activity, or ottier function of the 5 tryptase polypeptide, or fragrhent, analogue or variant 
thereof. A modulator may be, for example, an agonist, antagonist or inhibitor of Bie 5 tryptase 
25 polypeptide, or fragment, analogue or variant thereof. Modulators may indude antibodies, low 
molecular weight peptides, nucleic acids or nbn-proteinaceous organic molecules, for example. 

As used herein ttie term "treatment^, refers to any and all uses which remedy a disease 
state or symptoms, prevent the establishment pf dfseaise. or othenwise prevent, hinder, retard; or 
reverse the progression of disease or other undesirable symptoms in any way whatsoever. 
30 As used herein ttie tenn 'Uierapeutically effective amount" includes within its meaning a 

non-toxiq but sufficient amount of an agent or compound to provide the desired tiierapeutic effect. 
The exact amount required will vary from subject to subject depending on factors such as tiie 
species being treated, the age and general coridition of ttie subject, the severity of the qpnditidn 
being treated, the particular agent being administered and tiie mode of administration and so forOi. 
35 Thus, it is not possible to specify an exact "effective amounfi However, for any given case; an 




' : .appropriate "eff«5tive amouri^rmay. be deterritined By one tif orfmaiy. s^^^^^^^ llie kt u^rig: only 
- rotitine experiments^ - • . ./:,.. ''/ 7. : / ^^. r^ 



-)n.the..a)ntextof.0^ 

^ • ' not necessarily solel]^^^ oMhe word *comprislng*rSUch as "comprise" and 

5 "rompnsesV have correspondingly varied ' : " . 

Best Mode of Perfonni^^^ 

. \ The: present invention is; based on. the inventors' surprising finding. .that the human 5 
tryptase protein (formeriy mMCP-7-like tryptase) is not a pseudogene as previously reported, but 

10. rather is;e)q)ress^d in a number of human tte^^^ 

The inventors have also generated' an antibody directed against the human 5 tryptase 
protein and a recombinant 5 tryptase protein, displaying proteolytic activity, in a bacterial, 
expression system. The recbmbinarit 5 tryptase gerierated possesses fuH catalytic activity. • 
The 5 tryptase polypeptides oir the invention 

IS Ait^rdingly, an embpdimerit of the present invention provides the isolated, expressed 5 

tryptase pol^epfide, or fragrrient or analc^ue thereof. Particulariy, the 5 tryptase polypeptide of 
the present invention is the human 5 tryptase protein; having the amino acid.sequence set forth in 
SED iD:1 (SI) or SEQ 10:2 (511). It will be appreciated that this, amino acid sequerice. may include 
one or more conservative amino acid substitutions such that although the primary sequence of the 

20 polypeptide is altered, the activity of the polypeptide is retained. The present invention a\So relates 
to variants of the 6 tryptase polypeptide. In a preferred embodiment, the variant 5 tryptase 
polypeptide is a polypeptide having the amino acid sequence as set forth in SEQ ID N0:3. The 
variant polypeptide sequence depicted in SEQ ID N0:3 is genereted by alternative splicing of the 
prirhary 5 tryptase transcript, such that the initial 27 nucleotides of exon 4 are excised^ resulting in 

25 a pol^eptide 9 amino acids shorter than the mature full length human 5 tryptase; 

The in Wo. expression of human 5 tryptase transcript has been observed in a wide variety 
of tissues, including lung, heart, stomach, spleen, skin, and colon. The S tryptase transcript 
appears to be most abundant in the lung and colon but is also expressed in the heart and storriach. 
The present application provides the first evidence. that the human S tryptase (mMCP-7-like) gene 

30 is expressed at the transcriptional level. 

The human 8 tryptase polypeptide of the present inyentioh is expressed in a number of 
tissues including colon, liing, heart' and synovial tissue. In the colon, the vast msyority of S 
tryptase-positive cells were found to be in the mucosal compartment, with only one or tvyo 
indn/idual 5 tryptase^c^itive cells locejed in the submucosa or muscle layers. This suggests that S 



. trip^ of a new-mast ceil pheno^pe thai is more common^i^^^^^^^^ 

ll.lUvWyO* .... , . :• •>....:-. ■ .• ... . ... . -. -A .- ' :'- • ... 

V:.::. . . Detection ofM^S iiypiase..trari^ in.lhe..HMC-1 cell line indicaies that its expression . 

may be primarily restricted to mast cells, Jn a manner slmilarloiha^^ tryjptases. 
5. Hovupverfmmunbhist^^^ expiBss;eHj t)y other (^^^^ in : 

additfoh to mast cells and/or that chWacterised by^'^ 

discpnJOTt expression pf 6. t^^ r\ 

The mature human 5 tryptase enzyme is 40 amino acids shorter than the weirdescrit)e<l 
o/p family of human tryptases. However the catalytic triad/ essenti^^^ actiyity, remains ; 

lb intact, The substrate binding cleft of tryptases comprises seven major loops in the. polypeptide 
chain, named B, G. 3, 1 and 2 In order from the N tenninus (see Figure 3). The loss of the 
tenminal 40 amino acids in S.tryptase.means. that loop 2 (r^iduies 211-218 in the o/p tryptases) is 
not piesent in 5 tryptase. This loop fornis part of the S1> S2 and S3 sites of the enzyme and even 
single amino acid changes within this loop is known to alter the substrate specificity, of tryptases 
15 (Huang et al 1999). Consistent with this, a recombinant fomn of b tryptase, expressed in bacterial 
cells, has been shpwn to differ from ^11 tryptase in its abilij^ to cleave a panel of tiiree substrates. 
It appears that the substrate sp^ificity of .6. trypteise isJIKely to be. quite; different from that of 
previously characterised tryptases. 

Huang et al. (2000) have reported that two mouse tryptases, mMCP-6 and mMCP-7 could 
20 form enzymatically-actjve heterotypic tetramers. Further, Harris et al. (2001) have suggested that 
residues on neighbouring tryptase monomers acted together within the tetramer frameworic to fonn 
parts of the extended substrate recognition site; Talcen together these results suggest that even if 
its proteolytic efficiency is low 5 tryptase may modulate the activity of other tryptases by fomiing 
heterotypic tetramers. 

25. In vHro detection of the polypeptides or fragments or analogues thereof of the present 

invention may be achieved using a variety oif techniques including ELISA (en^me linked 
immunosortjent assay). Western blotting, immunoprecipitation and immunofluorescence. Such 
. techniques are commonly used by those of skill in the art.. Similariy, suitable techniques of the /n 
vivo detection of the polypeptide, or fragments or analogues thereof, including 
30 immunohistochemlstry using a labelled anti-S.. tryptase antibody, will be readily understood, by 
persons skilled In the art. 

In accordance with the present invention, fusion proteins may also be engineered to 
improve characteristics of the 5 tiyptase .[^lypeptidi§s, or fragments or analogues thereof, of the 
present invention. For example, a region of addidonai'anuho acids, particulariy charged amino 
35 acids, may be added to the N-terminus of the 5 tryptase polypeptides to improve stability during 



^ pirificdtiori fit)m^^(}st^^^^^ Aheriiatnr^y, (^pfTd^ mdietieis niay^^e-iEKlded^to the"porypeptide to 
. Mtate puiffi prfor to filial pr8p>aratj6h of the polypeptide. 

... The addlfion c^^^ handling of polypeptides are routine feehniques Wjsll 

rknown tdlhose dfskilllnlheart • " . r . 

U8«sof the6tiypta^^ 
: ■-■ AnmKlie& ... S 

The pFeS^nt ifi^Asntion ptovides antibodiesi Biat selectivdy bind to the S tryptase of the 
present invention, as well as fragments and analogue^ fiierebf: Suitable antibodies include, but 
ace notllmitied to polydbnal, nionoclorial, chimeric, humanised, single chain, F^ firagmente, and 
an. Fab expression libraiy. Antibodies of the present invehfidn may act as ^onlsts or antagonists 
Of 8 tryptase polypeptides, or fragments or analogues theieof. . ... 

Preferably antibodies, are^ prepared from, discrete regions: or fragments «f the tryptase 
polypeptide, in particular those Involved in confenihg protease activity and/or partner or substrate' 
binding. An antigenic 5 tryptase. polypeptide contains at least about 5, and preferably at least 
about 10, amino adds. 

Methods for the generation of suitable antibodies will be readily appredated by those 
skilled in the art For example, . an anti-S ttyptase monodonai antibody, typically .containing Fab 
portions, may be prepared using fiie hybridoma t^nology described in AntibodieSrA laboratory 
Manual. Harlow and Lane, eds., Ctold iSpring H 

Iri essence, in the preparation of monoclonal antibodies directed toward 5 tryptase 
polypeptide, fragment or analogue, ttiereof, any technique ttiat provides for ttie production of 
antibody motecules by continuous cell lines in culture may be used; These include the hybridoma 
technique originally dev^ped by Kohler et al., Nature; 256:495497 (1976), as well as tiie iripma 
technique, the human B-cell hybridoma technique (Kozbor ef a/.. Mnniunotogy today, 4:72 (1983)]. 
and tite EBV-hybridoma techrilque to produce human monoclonal antibodfes [Cole ef at; in. 
Monoclonal Antibodies and Cancer Therapy, pp; 77-96. Alan R. Liss, Inc.} {1965)J. Immortair 
antibodyiprodudng cell lines can be created by techniques other than fusion, such as direct 
tiansfbmiation of B lymphocytes witti oncogeniaDNA, or tf&nsfecflon witii Epstein-Ban- viriis. See. 
e.g., M. Schreler ef a/., "Hybridoma Techniques" (1980); Hammeriing et al., "Monoclonal Aitibodles 
and Tm^IJ Hybridomas" (1981):. Kennettef a/,^ "Monodonai Antibodies" (19^^^^ 

In summary, a means of produdng a hybridoma ftom which the mbnoctonat antibody is 
produced, a myeloma or other self-peipetuating pell line is fused VKitti lymphocytes obtained from 
Oie spleen of a mammal hypeiimrjiunised with a recognition factor-binding portion tiiereof, or 
recognition factor, or an origin-specif«5 DNA-bindihg portion ttwieof. Hybridomas producing a 
mbnddbnal antibody useful in practicing this inventibri are identified by ttieir abUity to immuhoreaot 



th^''pWse.ntiecpgni8on (acltpr :i?nd;.th.eit: ability; tp^ dt^vlty ln; 

: . . Ar.monoclonai anfibqdy usefel in prac^^^ be produced l^^^ 

ihiHaMhg':!. monoclonal hybriddma culture comprising a nutrient:medium i»htainlng^ 
5 fliat secretes antibody molecules of ^^^^ anfigen sjira'fiei^.- The culture is ^ 

■ :; . under rondifons iuvi fb!^. a'time:pOTod suffigte^^ fpf the! hybiidoma. t9 secrete, the antibody 
molecules Into the medium, liie antlbody-^Jontajhing-Vm^^^ Is then cdlecteA The antibody 
' n»Iecules can then be ifurther Isola^^^ 

SImilariy, there acfe vaiibus pracedores; !^^ 

10 - production of polyclonal antibodies to 5 tr^t^e^ or fragments or analogues thereof. For the 

: . : prtsductlon of 8 tryptase polyclonal antibody, various host animals can .be Immunized by injeicfioh 
with the 8 tryptase polypeptide, or a fragment or analogue thereof, Including but not limited to. 
rabbits, mice, rats, sheep,= gjoats. etc. furtheij the 8-tryptase pojypepftte or fragment qf^nalogue 
thereof can be conjugated to an Immunogenic earner, e.g', bovine senjm albumin (BSA) or keyhole 

IS limpet hemocyan|n {KLHj. Also, various adjuvants may be used to Increase the immunoioglcal 
response, including, but not limited to Freund's (complete and incomplete), mineral gels siich as • 
aluminium hydroxide, surface active substances such as lysoleeithin, pluronlc polyols, polyanlons. . 
peptides, oil emulslor^s. keyholejimpet hemocyanlns, diratrppheppi a^d pdept}^ useful human 
adjiivahte such as BC.G. (bacllle:Calmette-Gueriri) and Cayheb^enumparvuni. 

20 Screening for the desired 8 tryptase antibody can also be aa»mpllshed by a variety of 

techniques known In tile art. Assays for immunpspedfic binding of antibodies may Include, bUt are 
not limited to,, radtolmmunoassays. ELISAs (enzyme-linked immunosorbent as8ay)i sandwkih 
Immunoassays, immunoradiometric assays, gel difftiston precipitation reactions, immunodiffusion 
assays. In sjtu Immunoassays, Western Wots; preclpitetion reactlohs. agglutination assays, 

25 complement fixation assays, immunofluorescence assays, protein A assays, and 
Immunoelectrophpresis assays, and the like (^e, for example. Ausubel et al:, eds, 1994, Cunent 
: Protocols in Molecular Biology, Vol. 1 . John Wilejr .& Sons, Inc.. New Ybric). Antibody binding may 
be detected by virtue of a detecteble label on the primary antl 5 tryptase antibodyi Alternatively, 
the anti 5 tiyptase antibody may be detected by virtue of its binding with a sewndary antibody or 

30. reagent which is afjpropriately labelled. A vatiety of methods are known in the aH for detecting . 
binding in an immunoassay and are within the scope of the present invention. 

Antibodies of the present fny^ntfon can b6 used in diagnpstic methods and kits that are 
well known to those of ordinary skill ln the art to detect qualitativeiy or quantify 8 tryptase in a body 
fluid or tissue, and results from these tests can be used to diagnose or detemnlne predisposition to 

35 an inflam.matory disea$e in a subject; : 




.iL..Z -Z- The antibody (or ftagmefirih^ 
■ Ji^f^^Qf jt>as bindiog ffijnitY.fpr iAr^^^ Prefen^lX, thei aDtibpdy (pr ftag{)nent;t(jfe||Te9f) has; 

^ r:?; Z '. Ibiridihg affinity- or avidity grea^ abbut:;iOf.M-?7. moire pretera gfeatavfliai abmit.JO^ M-^v- 
; more preferably stlli grealw than about 10' and most preferably greater than about lO^ M-^ ; 



.-.i"'. '. in teiTnsJi6f.pbtairiing a^isMitable iarnPunfoflan antibody radcbrdihg to the, presehtjhyehlion,;; 
' one may manufacture the antibodyjs) using batcSi f^ modhim! After" 

. fenrieotatipn the antlbody may be purified via a fnu.lti^tep procedure Incorporating chromatogrsiphy: 
! arid >riral iiiactivation/removal s^. For instancet the antibody may be first separated by Protein A 
affirilty phromatography and then. treated with sqivenl/deteitient to inactivate any lipid envetopisd' 
10. viruses. Furtheir! puifificaticm, typically by anion and .c£^n exchange chromatography may be used 
to remove residual proteins. solventsMetergents and nudeic adds. The purified anfabody may be 
Airther puijfied and fbnmila^ into 0.9% saline using get filtrati6n..columhs. TheJfbrrhuIaited bulk 
preparation may tiien be sterilised and viral fatered 
Modulator and 'mhMor compounds 
.15 In «lditi6n to specific anti-S tfyptase. antibodies, the polypeptide of tlie present invention, 

and fragments and analogues ttieiec^ are particularty useful for tlie screening and identification of 
compounds and agents that lnteract.:with S tiyptase. fri particular., desirable compounds are those 
that modulate the activity of 5 tryptase. Such compounds may modulate by activating, increasing, 
inhibiting or preventing 8 tryptase activity. Suitebie cwnpounds rnay exert ther effect on 5 tryptase 
20. by virtue of either a direct (for example binding) oHndirectinteractfoh. 

Compounds which bindj or othenivise interact with 5 tryptase, and specifically compounds 
which modulate the activity of 8 tryptase. may be Iderifified by a variety of suitable methods. 
Interaction and/or" binding may be determined using standard.compefitive binding assays or two- 
hybrid assay systems. 

25 For. example, the two-hybrid assay Is a yeastrbased genetic assay system (Relds arid 

Song. 1983) typically used for detecting protein-protein interactions. Briefly, this assay tal(es 
advantage of the multt^omaln nature oif transcriptional activators. For example; Vne DNA-blndirig 
. domain of a knoywi trarispriptional activator may bis fused to a S^tryptase protein, or fragment or 
analogue tiiereof, and tiie activation domain of ttie tr^scriptional activator fUsed to a candidate 

30 protein. Interaction between the candidate protdn and the S^tryptese ,.ot fragjOp.ent.or analogue 
tiiereof. will bring ttie DNA-bindihg arid.activatidn domairis of Bie transcriptiorial acBvafor into close 
proximity. Interaction can thus be detected by virtue of transcriptton of a spedfic reporter gene 
activated by ttie transcriptional activator,. 

Alternatively, afflhily chibmatbgiraphy may be used to identify 8 byptase binding partners. 

35 For example, a 8 tryptase polypeptide, or fragment or analogue thereof, may be immobilised ot a 



. siippbrt (such jas s6phart)se) arid cell lysates passed over the cblumnr Prdteihs: bindirigrto the . 
immobilised 5 tiyptase polypeptid can then be eluted from the column and 

identified, Initially 5uch proteins may be identified ' by; N-terrninal amino acid sequencing for,, 
example. 

Allematively, in a modification of the above technique, a fusion protein may be generated 
: by fusing a 5 flyptase: polypeptide/: fragmen^^^^^^ analogue to a-detectable tag/ sudh as. alkaline 
phosphatasei and using a modified form of immunoprecipitafion as described by Flanagan and ; 
.Leder(199D). :: 

: Methods for detecting compounds that modulate 8 tryptase activity may involve combining 
5 tryptase vinth a candidate compound and a suitable labelled substrate arid monitoring the effect 
of the compound on 5 tryptase by changes in the substrate (may be detehmined as a function of 
time). Suitable labelled substrates include those labelled for colourimetric, radiometric/ fluorimetric 
or fluorescent resonance energy transfer (FRET) based methods, for example. Alternatively,, 
compounds that modulate the activity of S tryptase may be identified by comparing the catalytic 
activity of 5 tryptase in the presence of a candidate compound wiOi the catalytic activity of 5 
tryptase in the absence of the candidate compound, 

the present invention also contemplates compounds which may exert their modulatory 
effect on 5 tryptase by altering expression of the protein. In this case, such compounds may be 
identified by Qbmpanhjg the level of expression of 6 tryptase in the presence of a candidate 
compound with the level of expression of 5 tryptase in the absence of the candidate compound. 

5 tryptase polypeptides and appropriate fragments and analogues can be used in high- 
tfiroughput screens to assay candidate compounds for the ability to bind to, or othenvise interact 
with S tryptase. These carididate compounds can further screened against furictional 5 tryptase 
to determine the effect of the compound on 5.tryptase activity. 

It will be appreciated that the above described methods are merely examples of the types 
of methods which may be employed to iderifity compounds that are capable Qf interacting ^vith, or . 
modulating the activity df».the 6 tryptase polypeptides, and firagments and aiialogues thereof, of the 
present invention. Other suitable methods will be known to persons skilled in the art and are within 
the scope of the present invention. 

By the above rhethods, corripounds can be identified which either activate (agonists) or 
inhibit (antagonists) S tryptase activity. Such compounds may be, for example, antibodies, low 
molecular weight peptides, nucleic adds or nonrpft)teinacedU3 organic molecules. 

Potential, modulators of .6 tryptase acfivity, for screening by the above methods, may be 
generated by a number of techniques known to those; skiljed In the art For example, various forms 
of combinatorial chemistry may be used.to generate^/patative rion-peptide modulators, Additiohallyr 



.:. : mpdel ttie structure's tiyptese polypeptides, fragments and ana^ogues-a^^^ . 
■.■.:r.:. . . Senerate pqssiWe nf^^^ (in parficular Inhibiiors) tta|w^^^^ shape of . the sutetra% - ■ 

binding defiofthetryp^eV- . : .. 

* - • ^piaieaM treatment ot^ . / ' 

' •. .. "..Cbmpoiinds ideri^^^ 
• ^ . : : ; compounds find use, for exampler in treating or preventing a disease state "in a sul^ect,'by 
administCTing a therapeutic^ 

phanhaceutically useful compositions comprising modulators of 8-tryptese activity for ijse in 
10 treating or preventing disease state associated wift^ 
- compositions riiay be formulated according to Ichovm m^ods such as, for examplOi by the 

admUture (rf a pharmaceutically aocepta^ 

The 8 tryptase polypeptide of the p^resent invention, fragments and analogues thereof, and 

anti 8 tryptase antibodies are iaisb particulariy useful- for determining the presence of a disease 
15 . state in a subject, or the predisposition of a subject to a disease state, the disease state being one 

that is associated with tryptase activity and/or mast cell activation. The S tryptase polypeptide of 

the present inventon. arftf fr^ments and analogues 

that modulate catajyfic activity of the 8 tryptase polypeptide either in its natural 

altered forni that.caus^ a specific dsease..pr pathology. . 
20 Accordingly, the present invention provides suitable methods for deleimining the . 

expression of 8 tryptase transcript in biological samples (including cells and tissues), such as 

reverse transcription polymerase chain reaction (RT-PCR) and real «me quantitative / 

PGR. The invention also provides methods for detecting the expression of 8 tryptase polypeptide 
(as described above). 

25 Diseases vrfiidi the polypeptides and methods of the present Invention are particulariy 

useful for diagnosing (presef|ce or predisposltbn in a su«ect) are inflammatory diseases and 
disofdereassodatedvirtth hypersensitivity reactiofi^^ In paitcular, diseases characterised by mast 
cetknediated inflartimation are contemplated. These include inflammatory disorders of the 
respiratoiylractjriflammatbty skin conditions and other inflafhmalory dfe^ 

30 . In particular, suitable dlseeeses and disorders inctude asthma, alleigic rhinitis, urticaria and 
angloedema, eczematous anaphylaxls,. dennaHtis such as atppic dennatitis, hypdrprolifei^tive skin 
disease, peptic ulcers. Inflpmmgtory t)ovirel disorder, ocular and vernal conjunctivitis, rheumatoid 
. arthritis, arid inflamnmatpry skin condiflpjis; 

Modulator and inhibitor/comppurids and agents, of . the present Invention m.^y be 

35 administered ^ wmposltioris eithw thera|»utlca^^^^ 



3' ; cof^po^tions "^ a diseasei in an amount suffideht 

J . ■ • .ta dire or at least paPbally arrest tKe'disea^^ and Its cbmplicaflpns^ .T^^^ 
"S: . prowde a quantity of the compound or agent sufRcieMto effeetivefy treat the^patleni.'' > - • . 
' .. . ' " Tfie |ft^peuOcaiy effe^ 
5 of .factors Ihcluaing: (he 

compound .'or agenl^ the composition employed; the agej body height, "gerierar.fealth,: 

sex and: diet of .Jhe. patient: the tinielof admlnlstratlon^lhei nMite ofJadmlnfstratlon; the rate of 
aequestratlon/of tfie agent or compound; the duratiori of ^e tre^Oment; dnigs usedin comblnatbn 
of coincident^ With the treatment, together with other related factors well kribwn Iri rhedfelrie. 
10 One sMIled In the art vrould be jable, by routihe eitperinientatioh. to deferniine ah effective; 

non-toxic amdunt of agent or compound which would be required to. treat applicabte diseases. 

.Generally, an effective dosage Js expected to be In the range of about OJOOOlm^ to about 
lOOOmg per kg body weight per 24 hours; .typically, about 0.001mg to about 750mg per kg body 
weight per 24 hours; about 0,01mg.to. about SOOmg per kg body weight per 24-hours; about 0:img 
15 to about SDQmg per.kg body weight per 24 hours; about 0:1mg.t6 about 250mg per kg body weight . 
per 24 hours; about I.Omg . to. about 250mg per kg body weigbt.per 24 hours. More typteally, an 
effective dose rangejs expecteci to be In theirange about I.Qmg to about 200mg,per kg body 
weight per 24 hours; about 1 .Omg to ^jout lOpmg per kg bo(^ weight per 24 hoyrs; about 1 .Omg 
to about 50mg per kg body weight per 24 hours; about 1 .Omg to about 25mg per kg body weight 
20 per 24 hours; aboiit 5.0mg to about 50mg per kg body weight per 24 hours; aliout 5,0mg to about 
20mg per kg body weight per 24 hours; about 5.0mg to about 15mg per kg body weight per 24 
hours. 

Altematively. an effective dosage may be up to about 500mg/in2. Generally, an effective 
dosage Is expected to bie In the range of about 25 to aboiit SOOmgMi?, preferably about 25 to 
25 about 350mg/m2 more preferably, about 25 to about 300mg/m2, stall more preferably about 25 to 
about 250mg/rh2. even more preferably about 50 to ab<SUt 250mg/rn2, and . still even more 
preferably about 75 to about 160n^g/m2; 

typicaliy, in therapeutfe application^, the treatment would be for the dUratfon ..bf the 
disease state. 

30 Further, it will be apparent to one of ordinary sKill in the art that the optimal quantity and 

spacing of Individual dosages will be detennined by the; nature and extent of the disease state 
being treated, the fomii iioute and site of admlriistratforii and the nature of the particular individual 
being treated. Also, such opfimum condftfons cari.be detennined by conventfonal techniques! 

It win also be apparent to one of Ordinary M\\c\ the art that the optirnai course of 

35. treatiTient, such as, the number of d6ses.6f the oompbsitidri given per day for a defined riumber of 




:l- days, .can be .aseel£dned;:by those slcled in fhe aft using, corivehtibnar (^urse of iJfreaTmeht 
deteminationte^^^ 

. Ih.general, suitable compositions may be prepared accondihg. to methods.. w^^ are known 
to those of ordinary skill In the art and accordingly may include a phanpaceutically acceptable 
. 5::r carrier, diluSitanc^ J: : _ " / ; . 

These compositions can be administered by stSandard routes. In general, the compositions 
may be administered by. the parenteral (e:g., Jrjlravenous, Infraspinal, ^subcutaneous or 
. intiramuscular), oral or topical route; - More preferably iadmlnistralion \s by the pabnteral route.: . 

The canters, diluents and adjuvants must be "acceptable" in terms of being compatible 
.10 with the other ingredtents of the. composition, and not deleterious to th^ redpient thereof. 

Examples of phannaceutically acceptable earners or diiuente are demineralised or distilled 
. . water; saline solution; y^^table . based oils such as. peanut oil, safflower oil, olive oil, cottonseed 
oil; maize oil, sesame oils such as peanut bif, safflower oil, ollvie oil, cottonseed oil, maize oil, 
sesame oil; arachis oil or coconut oil; silicone oijs, including ppl)^iloxanes, such as methyl 
15 polysiloxane, phenyl polysiloxane and rtiethylphenyl polysblpbxane; volatile sificones;. mineral oBs 
such as liquid paraffin, soft paraffin or squalane; cellulose derivatives such as ririethyl cellulose, 
ethyl cellulose; carboxyrnethylcellutose, sodium . carboxymethylcellulose or 
hydroxyprbpylmethylcellulbse; tower alkahdis, for example ethanol or iso-propanol; tower 
aralkanols; lower polyalkylene glycols or lower alkylene glycols, for exampte polyethylene glycoj, 
20 polypropylene glycol, ethylene glycol, propylene glycol, 1,3-butylene glycol or glycerin; fatty acid 
esters such as isopropyl palmitate. isopropyl myristate or ethyl oleate; polyvinylpynidohe; agar; 
carrageenan; gum tragacanth or gum acacia, and petroleum jelly. Typically, the earner or carriers 
will form from 10% to 99.9% by weight of the cprnpositions. 

The compositions of the invention may be in a form suitable for administrattori by injection, 
•25 in the torn of a fomiulation suitable fqr oral ingestion (such as capsules, tablets, capiets. elixirs, for 
example), in the form of an ointment, cream or lotion suitable for topical administration, in a form 
suitable for delivery as an eye drop, in an aerosol fonn suitable for administration by inhalation, 
such as by intranasal inhalatiori or oral inhalaticin, in a fonri suitable for parenteral iadministration, 
that is, subcutaneous, intramuscular or intravenous injection. 
30 For administration as an injectable solution or suspension, non-toxic parenterally 

acceptable diluents.or canrters can include, Ringer's solutjon, isotonic saline, phosphate buffered 
saline, ethanol and i i2 propylene glycol '* " 

Some examples of suitable earners, diluents, excipients and adjuvants for oral use include 
peanut oil, liquid paraffin, sodium carbbxymethylcellulose, methylcellubse, sodium alginate^ gum 
35 acacia, gum tragacanth, dextrose, sucrose, sorbitol, mannitoli gelatine and lecithin. In addition 



"these dial johTrtulafions. may .c0o^^^ 

glyceryl distearate which deiay^^^^^^^ . • ; . . 1 I . : 

^^^^"^^ tyiMcairy ..fhclude. embfe^ emulsffiersr:thia<ening: agents. 'pres^ 
bactericides and buffering agents. . ' ';. 

'. : ; ^ Solid Jbhns jor. c^^ admirilstratlon:;f^^^^ a^eptableJn huifian and 

• veterinary phamiaceuhW practte, ;«weel^ disintegrating agents, diluents, flavourings, 
coating agents, preservatives, lubricanls and/cy time deiay agents. Suitable, binders Include; gum 
acacia; gelatine, com sterch, gum tragacanlh, sodium alginate, carboxymethylceliulose or 
"polyethylene glyrol; Suitable sweeteners include sucrose, lactose; glucose, aspartame or 
saccharine;. Suifeble disintegrating . agerits include "com : starch, methylcellulose, 
polyvinylpyrolidone. guar gurn, xanthan gum. bentonlte. alginic add or agar S"'tat>le diluents 
include .lactose, sorbitol, mannifbl, dextrose. Icaolln; cfellulOse.' calcium carbonate, calciiim Silicate 

• or dicalclum phosphate. Suitable flavouring agente include peppemiint oil. oil of wintergreen. 
cherry, orange or raspberry flavouring: Suitable coating^^ents include polymers or copolymers of 
.acrylic add .arjdfor.methacfylic add and/or. their ^ters; wax^; fatty alcohols, zein. shellac or 
gluten. Suitable preservatives indude sodium benzoate, vitamin E. alpha-tocopherol, ascorbic 
add, methyl paraben. propyl paraben or Sodium bisulphite. Suitable lubricants indude magnesium 
stearale. stearic add, sodium oleate. sodium chloride or tele. .Suitable time delay agents Indude 
glyceryl moiioslearate or glyceryl distearate. 

□quid forms for oral admlnisti^tion may contain, in addition to the abovo.agents, a liquid 
carrier. Suitable Rquid ^rriers include water, oils such as olive oil. peanut oil. sesame oil. 
sunflower oil. safflower oil.arachis oil. coconut oil; liquid f»naffin, ethytene glycol, propylene.glycol.' 
polyethylene glycol, ethanol. propanol. isopropandi;: glycerol fatty alcohols, triglycerides w 
mixtures thereof. 

Suspensions for oral adminisbation may further c^rtprise dispersing agents and/or 
suspending agents.. Suitable suspending agente Indude sodium cartraxymethylcellulOse. 
methylcellulose. hydroxypropylmethyi^:ellulose. poly-vlnyj^pynxjlidqnei sodium alginate or acetyl 
alcohol. Suitebte dispersing agente include legthin. polypxyethylene esters of fatty adds sudi as 
stearic acid, polyoxyethytene sort)itoi. mono-, or diK)leate. .stearate or -laurate. polyoxyethylene 
sortjitan mono- or dl-oteate. -stearate or-laurate and ttie liker 

The emulsions for oral adrniriistfatioh may further comprise one or more emulsHyihg 
agents. Suitebte emulsifying agente include dispersing agente as exempfified above or natural 
gums such as guar gum. gum acacia or gum trs^acanth. 



Methods for preparing parenterally administraljle compositions are apparent to those 
skilled in the art, and are described in. more detail-in, for example.. Remington!s Pharmaceuticat 
Science,; 15th .ed„ Mack :Pub)lshlng ! Company, - Easton, Pa„. hereby incorporated by^ reference : 

"herein:;;:; ^; ' ' v;:. *; ... ; ;• : 't^^ '\ ; , v \ 

The topical formulations of the present inventionl^^M active "irtyre^ 

with one or mdris acceptable carriiers, and joptionally any other therapeutic irigrediehts;; 
Formulations suitable for topical administration include liquid or semi-liquid preparations suitable 
for penetration through the skin to the site of where treatment is required, such as liniments, 
lotions, creams, ointments or pastes, and drops suitable for administration to the eye, earor nose. 

Drops accpfding. to the present invention may comprise sterile aqueous or oily solutions or 
. susperisions. These may be prepared by dissolving the active ingredient in an aqueous solution of 
a bactericidal and/pr fungicidal agent and/or . any other suitable preservative, and optionally 
Including a surface active agent The resulHng solution may then be clarified by filtration, 
transferred to a suitable container and sterilised. Sterilisation may be achieved by: autoclaving or 
maintaining at 90"C-100''C for half an hour, or by filtration, followed by transfer to a container by 
an aseptic technique. Examples of bactericidal and fungicidal agents suitable for inclusion in the 
drops are phenylmercuric. nitrate .or acetate {0.bdi2%), benzalkonium chloride (0.01%) and 
chlortiexidlne acetate (0.01%). Suitable solvents for the preparation of an oily solution . include 
glycerol, diluted alcohol and propylene glycol. 

Lotions according to the present Invention include those suitable for application to the sklh 
or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a bactericide 
and may be prepared by methods similar to those described above in relation to the preparation of 
drops. Lotions or liniments for applicatiort to the skfn may also Iriclude an agent to hasten drying 
and to cool the skin, such as an alcohol or acetorie, an(Vpr a molsturiser such as glycerol, or oil 
such as castor oil or arachls oil. 

Creams, ointments or pastes according to the present inverttion are semi^solid 
formulations of the active ingredient for extemaf application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with a greasy or non-greasy basis, the basis may comprise 
hydrocarbons such as hard, soft or liquid paraffin, gly^er6l,..bee^^ a nietallic soap; a mudlage; 
an oil of natural origin such as almond, com. arachis, castor or olive oil; wool faior Its d^rivatlyes; 
or a fatty acid such as stearic or oleic acid together with an alcohol such as propylene glycol or 
macrogols. 

the composition may incorporate any suitable surfactant such, as an anioniCi calionic or 
non-ionic surfactant such as sort)itan esters :or pqlyoxy^^^ derivatives thereof, .Suspending . 
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agents siich.. as n^tQral;guifns;...ee|lul^^ 

• vsiBcas, aridot^ > 1.; 

; The compositions, m 
generally. derived>frdm phospholipids or bthe^ are fonhed by mono- or multi- 

lamellar hydraled liquid crystals that are dispersed in ar> aquMus medium/ Any ^^to^^ 

;:: phystQiogicaliy acceptable^and melabQlisiabie lipid qapable of fomiirig liposomes, can ba iised: the' 
compositions in liposome form may contiain stabilisers, preservatives, exeipiente and the likey The 
preferred lipids are the . phospholijrfds . and: the phosphatidyl cholines .(lecithias)^, . both natural and 
synthetic. . Methods: to Jomi liposomes are known m the art, and in relation to this specific 
reference is made to: Prescott, Ed., Methods in GeH Biology; Volume XIV; Academic Press, New 
York', N.Y. (1976), p. 33 ef seq., the contents of which is incorporated herein by reference! . " 

kits ; • ^ " 

In accordance wlh the present inventibh, kits containing S-tryptase polypeptide, 
fragments) or analogue(s) thereof, or ahti-5 tryptase antibodies may be prepared. Such kits may 
be used, for example, to detect the presence of 5-tryptase, or fragments pr analogues thereof, In a 
bioiogicar sample. Detection using such kits! is useful for a variety of purposes, including but riot ■ 
limited to disease diagnosis, epidemlologicai studies and performing screening methods of the 
present invention. 

.Kits of the present invention comprising one or more anti 5 tryptase antibodies may further 
comprise one or more control antibodies which do not react with the 6 tryptase polypeptides, or 
fragments or analogues thereof, of the present invention. Additionally, kits may contain means for 
detecting the binding of an anti 5 tryptase antibody to a 5 tryptase polypeptides, or fragments or 
analogues thereof, of the present invention. For example the one or more anti 6 tryptase 
antibodies may be conjugated to a detectable, substrate such as a fluorescent, radioactive or 
luminescent compound, an enzymatic substrate, or to a second antibody which recognizes the anti 
6 tryptase antibody and is conjugated to a detectabte 

Kits according to the present- invention may also include other components required to 
conduct the methods of the present invention, such as buffers and/or diluents: The kits typically 
include containers for hpusirig the Various: components and instmctiohs for using the kit 
components in the methods of the present invention. 



The present invention will now be described with reference to specific- examples, which 
should not be construed as in any way iimiang the scopeof the invention. T 



..•.■i'.'.'.:'.'.....-:.!:v..."^.....'.^": ... EXaiTlflle^.. 

. . Sources of RNA. . 

. . . r HMC-I cells (S^x j06,. a kind gift from Dr JH Butterfleid) .were lysed h of TRI REAGENTtm - 
5 '(Sigma-Aldrich;, Sydney/ Australia), and 10i2 Niawing'centrifljgation, thel 

aqueous phase; was transferrwi to a fresh tpbe and 0.5ml of ispplppanol added/The RNA pellet Was 
collected by centrifugation, w^hdd wlth 75% ethanpl, dissolyed. in'dH20 aiid stewed at -800C untir 
required. - 

Total RNA from adult lung, heart, stomach, spleen, skin, colon, fetal heart and fetaliung, and 
10 poly(A*) RNA isolated from human lung, were obtained ftom commercial sources {Invittogeni 
Carlsbad, CA). 

PipparafionofcDNA. 

Fifist strand cDNAs were generated using the cDNA Cycle® kit (InVjtrogen} from total RNA 
isolated from the HMC-1 cell line and from poly(A*) RNA isolated from human lung. 1.5 ng of HMC-1. 

15 total RNA (or 300ng of lung poly A* mRNA) and 1 of oligo (dT) primer were heated at 65°C for 1 0 
min to remove secondary structure. Reverse transcription was perfomied for 1h at42''G in a solutfon 
containing Vl of RNase inhibitor; 4^1 of 5xRT buffer, VI of lOOmM dNTPs, 1|al of 80mM sodium 
pyrophosphate.and 0.5|4l AMV reverse transcriptase. The reaction was teiminated by incubating the 
rnixtufe at 95*C for 2 min, and was then placed oh ice immediately. 

20 PCRamf^ifiGatbn and cloning of cDNAs. 

PGR amplifteation of first strand cDNA was performed within 2h of the reverse transcription 
reaction, initially a nested PCR apjwoach was used to amplify cDNAs, using primers designed 
according to the sequence of a gene that we Isolated Independently and named delta (6) tryptase 
(data not shown),, and aooording to the published sequence of the mMCP-7-like genes (GenBank 

25 accesston numbers AF099147 and AF098327) (Pallaoro et a/... 1999). Two sets of primers (F1 = 5*- 
CCX: GTC CTG 6CG AGC CCG-37R1 = 5'-CAG TGA CCC AGG TGG ACA 0-3' and F2= 5'-AGT 
GGC CAG GAT GOT GAG C-37R2 = 6'-TTT GGA CAG GAG GGG CTG GCT-3') were femployfed to 
amplify the Initlai pioducti and a single nested primer pair {NF1 = 5'-GAG GAA GTG GCC CTG 
GCA-37NR1 = 5'-GGA CAT AGT GGT GGA tCC AG-^.'see Fig. 2Aj was used on the resulting 

30 template. In later experiments a single primer pair (F3 = iSVtOC AGC AAA CGG GCA Tif 6 TTG^., 
and R3 = 5'-AAA GCT GTG GCC C6T ATG GAG-S*) was us^ 

The PCR reacBons were carried out with' 2.5 uTilts of AmpiiTaq Gold™ (Perkin Ebter, 
Branchburg; NJ) and 2 pi of the reverse transcriptase reaction mixture. The total reaction vdlunfe 
was 50 Ml with a final concentration of lOmM Tris/HCI, pH 8;3, 50mM KCI, 2mM MgCb. a.2mM 

35 dNTPs. and O.ImM of the appropriate Rand 3* primers. After an Initial Incubation for 5,min at 94"C, 



' samples were 

followed by a fi^^^^ step of 72°C for 10 m]n/rcR pfpduct§;{jQ;p^^^^^ on a 1% 

agarose: gel.. Appropriately'Si2«^ QIAqufck^l 

jBxtraciion lot; (QWkGEN;, Ghateworth, CA) and^ jigated Into; the-;;plasrnid vector pCR®2;i -f OPp; 

::(ln.*ilrogen);. The.. ligatipl^^ was Iften.' Usfea to ti^form ITOPIO c6tfe:.(l^^^^^ 
trarisfonriatiwi mbdure^w^ LB/agar plates containing Ampiciliin (iso ng/mi),-and coated • 

with Xrgal to enable blueAyfiite cdtorsele0tipn/Plasmids.;<»htain[ng ,th^^ appropriate sized inserts ;; 
were.screened for the presence dfltryptaset cDNAs By PGR using the primerset Nf i/NRI . Plasmid • 
DNA was then purified from clones Identiffed in ttils manner using ;a commercial kit (Qiagen). 
Nucleotide s^iiendrig was perfctrmed either in-hbtise using an.ABI Prisrril® Bigbye. Terminator 
Cycle Sequencing Ready Reaction Kit' and an ABI377 PRISM ONA Sequencer (PE Applied ^ 
Bfosyslems. Foster City, CA). or at a core facility (SUPAMAC, Sydney, Australia). 
. StryptasecDNAsequences 
PGR anriplification of the first strand cDNA template from the . HiyiC-l cell line generated, 
multiple bands, but . only reactions using the FliffRI primer pair resulted iri amplification of ttie 
expected 832bp product (Fig; 1A). The correctly si2»d band was excised and used as a PGR 
ternplate wth the. nested primer pair.NF1./NR2. The expected. 69a)p PCR product was generated 
(Fig. .18), excised, and cloned into the pGR2.1 vector. Sequericihg of ten clones revealed the 
presence of two distinct cDNAs that we have named 81 tryptase and 611 tryptase (GenBank 
accesston numbers. Ay055427 and AF206664 respectively). The.: 51 tryptase cDNA. sequence 
matched lhat predfcted from the published partial sequence of the mMCP-7-like I gene, and the 511 
byptase cDNA maWied the published exonic sequence of the mMCP-7-like II gene (Pallaoro et al, 
1999). The cD.NA and putative amino, acid sequence of 511 tryptase is shown In Fig. 2A. The cDNA 
sequence of 51 tryptase (sequence not shown) was identical to that of 5lf except for two nucleotide 
differences; G2i6 (gn cDNA) to A (81 cDNA).(nucieotlde;numbering. starts from the translation initiation 
codoh), and G226 (gn cDNA) to A (51 cDNA). Of the nucleotide differences described above only the 
second. G226 (511) to A (51); results In an altered amino add residue in the putatiye protein products 
(Val in 811 and Met in 51), 

These results confirm that the primary Irariscript is spliced as predicted by Pallaoro at al, 
1999; The consequence of this Is that, compared to other tryptases, the human 5 tryptases possess 
a premature translation termination codori {V^NK) at. the beginning of exoii 6 whjch would resulfin 
the translation of a mature enzyme that is 40 amino acids shorter than the ct/p tfyptases (Rg. 3). 
Despite this truncation the serine protease catalytic triad His<*. Asp9i and Seri^ (initial Mel numbered 
as position 1), which is an absolute requirement for proteolytic activity in these enzymes, rerhains 
intact A further consequence of this truncation is the complete loss of the residues that comprise 



« • lobp4 one of seven ttiat fbrm<iiie substrate-binding cleft in the a/jfl tryptases ([Perdra-et a^v 19985- 
J .lHuang:ef a/j1999)^;/:^^ ;■" V ; . ' " 

A search of ffie dbEST database found no sequence with high similarity to any of the cDNAs 
clonedin the present study.' ■•" • • • • • ... ■■ T 

Example 2 - In vivo expression of 8 tryptase mRNA transcripts 

. RTrPCR and reamme. (iuantitativ^ (RTQyRT-PCR . 

^ initially semj-qusmtitative-Rt-PCR- (with priniere F3/R3) was performed to screen a broad 
range. of total Rf»IA samples isolated from lung,;heart; stomddi, spleeri,; skin and colon. The 

10 expreission of & tryptase. niftNA was theii quantified ua'ng a real-time quantitative (RTQ) RT-PCR 
approach perfonned on a AB7700 Sequence Detection System (RE Applied Biosystems): Reverse 
Iranscripfiori vvas perfomied uslng.a .cdmmerclal kH (Peiidn Elmer). Briefly. 1 iig of total RNA purified 
from human lungj heart, spleen, stomadi, colon, and the HMC-t cell line were reverse transcribed 
according to the manufacturers Instructions. In :control experiments, reverse transcriptase was 

15 omitted from the reaction mixture to control for possible contamlnatiorj of the sample with genomfc 
template DNA. Total reactfon volume;was 50 vA. 

ODaonuclBotKle primers (forward primer DPI = GGC CAC AGC TTT CAA ATC GT, reverse 
primerDRI =GCAGTTAGGTGCCATTCACCTT)andaTaqmanpfobeDTP1 (6FAM-CCT6eC 
AGG GTG ACT CCG GAG GG) virere designed using the PrimerExpress software (PE. Applied 

20 Bi<aystems) to specifically detect reverse transcribied 8 tryptase mRI^JA, and not the mRNA of other 
trypteses (see Fig. 2A). Go-amplification of genomic DNA was avoided by locating the forward and 
reverse f»imers In separate axons and designing flie probe so that it straddled the emnSl&m 6 
boundary. . 

Optimal concentrations arid conditions fw ariuplification were determined using the plasrnki 
25 qonlaining the S tryptase cDNA as templafe. The specificity, for 6 tryptase was. determined by 
comparing PCR amplification of 8 tryptase, all tryptase, or pi tryptase cDNA templates. Cycling 
conditions were 50''p-2rTiins, 950C-1p mins, then A0H5 cycles of 95»C-15 sees, 600C-60secs; 

For detemiinalion of mRNA levels, 6 jil of fte appiDpriafe RT.reaction mixture was added to 
1 2.5 nl of PCR master mix, 2.5 ^1 of Taqman probe {23 yM), 1 nl each of the fonwarel and reverse 
30 primers (18 \iM each), and 2 ^1 of dHaO to give a total reactipri. imbire of 25 jj. 

Relative quantitation of 5 tryptase mRNA expression in^ various tissues was detennlhed by 
comparing the sample threshold cycle number (Ct), to a standard curve constructed with serial log 
dilutions (10-^ ng to 1(>« ng) of a plasniiid..contaioirig the 5 tryptase cDNA. Relative copy nurriber 
was delennined using an algorithm (t ng of plasmid =.2.01 342 x 108 copies) and then expressed • 
35 per^gof total RNA. 



X ;T: :F6r each:RNA*$a^ 

The; relative quantity of 8;tryptase^m available Taqman 

: pRpbe and rprimers (pEJAppljejj. BioSystemsi), and;;a :st^Kidafa;curYCcor^^ by.serial;dilutibh of 
V a plasmid containing me p-actin -cbislA; The standard deviation for the: resulting 5 fa^^ 
ratio vi^s determined using the equaton: [.CViiiib r icVitfypb^e? -^ Cy^^^, where:Cy :=.Sp/X 
(standard deviatlon/meian). Staridards were tested In duplic^^ :;v.:. 
Tmnscript expression in vivo ...^ 
Standard RT-PCR analyses Jfevealed that the 5 tryptase genes are transcribed Jri a . wide 
range of tissues. Con^ectly-sized ethidium bromide-staining bands were visible after 30 cycles, when 
amplified from .RNA isolated from the HMC-1 pell line/Jung,. heart, stomach, spleen; skin arid colon, 
as well as.ln -fetal lung and heart (clata hot shown)* Sequencing of RT-PGR products amplified from 
HMC-1, lung and fetal lung confimied fteir identity (data not shown). The lack of contaminating 
sequence indicated that no otiiertryptase transcripts were bei . 
Abundance of sirypfase 

Using an RTQ^RTPCR.approach, tiie relative abundance qf 8 . tryptase and ^-actin mRNAJn a 
range of human tissue was determined using log-linear regressions derived finom standard curves 
(representative regressions;;.5 tryptase: y = -3.0918x + 12.996, R2 = 0,9516. p^actin: y = -4.0552x + 
11.089, R2 = 0.9776, where.y = ng.cDNA and x =.Ct)- When :normalisied- for p-actin. 5 trypitase was 
most abundant in the colon and lung, less abundant In the heart and stomach and just detectable in 
the spleen (Fig, 4). Significant amounts of 5 tryptase mRNA was also detected In the;HMC^1 cell, 
line. No amplification was apparent in.ttie no template control (NTC, Fig. 4), when primers were 
omitted from the PGR reaction, when other tryptase cDNAs were used as template in PGR, or when 
reverse trariscriptase was ornjtted from, the RT rojactidns (data not shown). 

Example 3 - Generation of an antl-S tryptase antibody 

N2 White rabbits (Institute of Medical a^d Veterinary Science. Gilles Plains, SA, Australia) . 
were immunised with a 6 tryptase-specific peptide tiiat possessed an amino terminal cysteine and 
the 5 tryptase residues Y^khtglhTGHSFQIVRDD^^s conjugated to diphtheria toxin (Mimotopes, 
Melboume Australia). The peptide sequence, locafeid ih.the i^egion translated from exon 5..haS:0nly 
-50% identity to tiie ct/p tryptases (see Fig. 3)^ A search of protein databases detected no other 
protein that shared this epitope. 

Anti-8 tryptase antibodies weriB. affinity purified from anlisera using the peptide Y^^2.qi78 
conjugated to tiiiopropyl sepharose; The ^specificity of ttia^^^ tryptase antibody was confinned by 
western blot (see below), . • 



• ; E]»nipie 4- tnyiyo exp^^ - ; - 

Vi'estem ■ ' ..-A'""''"^^^^^^^^^^ ' • '• I: ':' 

. ;F^.rifled reeomWnanr^ tryptase (~6.5 jjg; s^^ and recombinant pll 

• tiypta»5 Prdm^%-M'adison/ Wl) were separa SDS polyaci^lairiidiB gel and 
transferred to- a PVDF rnembrane. After blocldng ifor 2 hours at room temperaiure with 5% skim 
milk powder/ TBS/ 0^1% Tweeri 20, membranes were incubated with affinity purified fryptase • 
anfi-peptide antibod)^ {i |ig / mlHin TBS/ Tween 20). Bound primary antibody was delected;^; 
using a goal-ahtl-rabbit HfVK»njugated second antibody (Biprad, Herculesv CA).dliuted i/iOOOb-'^ 
(2 hrs at RT), followed by exposure to an HRP-chemlluminescence su^^ for 5 mins 
(Renaissance Enhariced Lumihol Reagent, Dupont NEN, Boston, MA). The resulting bands were 
visualised by exposure to Bfomax ML photographic film {Kbdak, Rochester, NY); Replicate blots 
were probed, as described above, with nonhal rabbit IgG (1 ]iq / ml), and with the mouse 

■ monbcteihal anti-tayptase antibody-AAl dilufed 1^0 (Dako, Glostrup, Cenmark) followed by goat 
anti-mouse HRP-conjugate. 

Western bfot analyses, indicated that the 8 tryptase antibody recognised rS tryptase (see 
betow for details).^ a single band of less than 30 kDa, but hot i^ll tryptase (Fig. 5A). (Conversely, 
the.AAl antibody detected r^ll tryptase as a major. i)and of greater than 30 kOa>.but did not 
recognise r5 tryptase (F^. 5B). 
.lmmunohistochemi$try. 

Immunohistochemistry was performed on 4 pm seriar sections cut from fdrmalin-foted and 
paraffin embedded samples of human lung, colon, stomach, heart, spleen, and . rheumatoid 
synoviurn. Sections were deparaffinised, dehydrated, and rinsed in. tap water. Antigen, retrieval was 
performed by incubating the sections with proteinase K (25 pg/ml In 0.1M Tris pH 7, 50mM EDTA) at 
37»C for 30 nnins. Sections were then rinsed with TBS and blocked with 20% nonnal goat serum/TBS • 
at room temperahire for 20 mins. Sections were Incubated , with primary antibody diluted in 
TBS/2%BSA (8 tryptase = 4 pg/nil ov^ight at 4«C, normal rabbit IgG = 4 pg/mj overnight at 4oe, 
AA1 anti-tryptase antibody = 1/50 dilution for 1 hour at rootn temperatuie). Sectioiis virere theri 
-Washed 4 times for 5 mins in TBS, and then Incubated at' room temperature for 30 miris with the 
appropriate biotinylated secondary antibody diluted 1/200 in TBS/2% BSA: goat anti-rabbit for 8 
tryptase and normal rabbit IgG,. and goat anftmbuse for AA1 tryptase antibody. Sections were 
washed 4 times for 5 mins in TBS, incubated .with avldinrconjiigaled alkaline phosphatase (Vector 
Laboratories. Burilngame, CA) for 30 .mins at RT, and then washed 4 times for 5 mins in TBS. The 
sections were iricul)^ted (n the dartc .ifor appro.ximately W mlhs with alkaline phosphatase subistrate 
(Vector Red, Vector Laboratories), which glye,s a red reaction product ln;uia presenoe.of AP. All 
incubations were perfomied in a humidified i^amber. Secfons were rinsed, in tap. water,. 



.: pn^^'**'""* (S'O'^s'^^.'^^os^^^ BXr6o 

7.: ? microscope and images pa^^ digital camera (Diagno^c-instrumente 

: r. : HeighCMi).; : : ■; .,: 

■ - s- - ImmunohistoGhemiGal an^es- revealed ffiat flie 5 tryptase polypeptiije is expressed in a 
. ,ahge;^;ium,gn.:.ti^e.incIudlngcol.on 
slK)vm)...No pbslbVe-slalnihg cells were obseived in any tissue when the primary antibody was 
omittedror whierr normal rwnHmmune; rabbitig was used as the primary antibody (Fig s 6C and F). 
.. .. Many of the: positive-staining cells po&dsMd .the.rTiorphologlcal characteristics of mast cells. 
10 Stairiing of serial sectkins of colon tissuefeveajed the presence of cells that were po^e for both 5 
fiyptasB..(Fig, 6E) and for the o/^ tryptases, (ie with the AA1 antibody) (Fig. 6D) indicating that.some 
mast cells express 8 tryptase. It: was noticeable In the ooloii tissue that the vast inajofity of 5 
tryptase-ppsitlye celb were In the mucosa, speclflcajly in the lamina propria t)etween the crypts; 8 
tryptase-positwe cells were virtually absent from t^^^ . 

^mple 5 r Generation of active reemnbinarit 5 tryptase . 

VVhen compared to the a(p human Iryptases, mature human 6 tryptase hasa 40 amino acid G- 
terminal truncatiori. To determine whether .it Is a functional protease, recombinant .6 tryRtas0 was 
expressed lh bacterial cells and tested tor the abHIty to cleave aVahel of typsln-sensith« substrates. 

20 The recombinant fusion proton included an N terminal HIs-patch thloredoxln t«gion (ta 

increase translation efficiency and solubility), an enteroWnase (EK) recognition site (to allow 
activation of the pro-ehzyme), the mature delta tryptase sequence, and C-termihal V6 and BxHIs 
tags (to aid detection and purification). As the 5 tryptase cDNA (GenBank Accession AF^664) 
used to generate the expression constmct did. not Include the sequence coding for the beginning of 

25 the mature tryptase. the fonward primer (5' CAC CAT GAT tGT TGG GG6 OCA GGA GGC GCC 
CAG GAG CAA GTG GCC CTG G 3') ms design^ to include the regign. A reverse priin6r(5'GGT 
GCC ATT CAC CTT GCA 3') was designed iminediately 5' of the stop codon. The resulting PCR 
firagment was directionally cloned into the pET102p-TOPb vector (Invitrogen), sequenced in both 
directions, and the construct used to transfomi BL21 DES.cells. Foltowing the addition of Isopropyl- 

30 beta-thiogalactopyrarioside (IPTG) (().5mM:final.concenlration). the bacterial cells were incubated for 
6 hours at 370C while being agitated vigorously. The cells were pelleted by centrilugatipn and 
resuspended In lysis buffer (50 m NWQ*. 300 rnM NaCI, lOmM Imidazole pH 8.0). The lySate 
was centrifuged to remove cellular debris, and the ri^lagged recombinant protein purified from the 
supernatant using a NI-NTA column: ; : 




i i. '.'tt r fj?^^^ ^^jp^'^: ft^as 'tlretdenaturecl In 6M Guaiidlne hydroichlpride buiffer 

(100 mM NaH?PP4. Ipmiyi fris-HCI/5M.P^^ GuHCI, pH;8;0)::and:!ntro.duc^:stovy.ly (3.m^ 
. mto:refolding^tuffeF (50mM.Tns^^ Nad, lOmM cHaPS. M DTl^ while stirring- 

gently. The refo|d?d protein was |epu(ffie^ usjng a NhNTA cdumn and dialysed with gOmM Tri^^ 

. . .5 , pH 7 A, somM Naa;2mM'Caci2.6TOmight. /T:! , ;• • ; . . i.': .:: . ; ; rS 

Using t)» same epproach a recombinant fbmi of all tryptase was generated based on the 
. cDNA we Ijave .cloned;.(6enbank:aceessiQW nuriiBer AF 206665); aifid thatim'atdied the predicted 
e)»nicsequ«ice.ofttie all gene reported by Paliaoro eta/. J9^^^ - . .. 

The recombinant enzyrnes y»ere actiyated protedyticaHy by incubafing the refolded purified 
, 10 protein with recombinant-enteroklnase (Novagen) for.l 6 hours at 2XKi in a. buffer containing 20mM 
Tris-HCI pH 7.4. SOmM NaCI, 2nnM GaCl2. following activation; enterokinase was removed from the 
reacb'on mljdure lis^g an enterokinase deavage capture 

The enzymatic activity of recombinant 5 fayptase \ras evaluated by testing its abiBfy to deave 
a panel of three trypsiivsusceptible p-nibpanljide (pNA) chrpmogenic substrates; N-Benzoyl-Pro- 
15 : Phe-Argi)NA. [WIe-Phe-Lys pNA, and N-p^Tosyl»Gly.Pro-Lys 4-pNA (Sigma-Adrich, St Louis, MO) 
and was compared to that of rail tryptase, and cwnmercially available native human lung tryptase 
(ICN, Costa Mesa.CA) and recombinant hurhan lung pll tryptase (Promega, Madison; Wl), Pri^S 
tryptase (ie prior to removaj of the EK susceptible activaiSon peptide), recombinant EK alone, and 
buffer alone acted as negative controls: Approximately equal amounts (~2 pg) of the enzymes were 
20 incubated with each substrate (10 pg) at 370C.for 2hre, in lOOmM HEPES pH7.5 10% glycerol (total 
reaction volume = 50 pi), and then analysed by HPLC using a reverse-phase column (4.6 x 50mM 
RP18 Xteffa, Waters, Bedford, MA). In tills initial investigation no e)cogenous heparin, vras ^ded. 
Substrate cleavage was detemilned by the detecfion of new peaks representing the separated 
peptide and nitroanilide moiefies. The amount of substrate cleaved was estimated by measuring the 
25 area urider the HPLC peak that corresponded to the liberated peptkle rnolely using Delta T Scan 
software version 2.04 (Delta T Devices Ltd, Cambridge, UK). The retention time of the liberated 
nitroanilide was constant and was experirnentially detennined to be 2.67; mins. 

Recombinant 8 tryptase was expressed in bacterial.cells. purified on a metal chelating column, 
refolded, and the mature fonn of the enzyme generated by EK cleavage. The mature form of the 
30 enzyme was recognised by an anti-peptide antibody as a single barid of less than 30.kDa (Fig. .5A). 
r5 tryptase, rail tryptase, and commeitialiy available rpil tryptase and nalivie lung tryptase were 
• tested for the ability to cleave a panel of three trypsin-susceptible pNA chromogenic substrates, rpil 
tryptase was able, with different efficienclfes, td) pleave all three substrates (Fig. 78; N-p-Jdsyl-Gly- 
ProrLys > N-Benzoyl-Pro.Phe-Arg.pNA = D-ile.Phe-Lys pNA) (only data for D-lle-Phe-Lys pNA is 
35 shown for all enzymes). Native lung tryptase was able to cleave two of the substrates (Rg, 7C; N-p- 



■ tosyl^ly-Prb-Lys > MierPhe^Lys pNA),. wfiife rail tryptase was -ablfr^d icieave all three subsftates 
.: TI.r.^^"^''yi but less effidently^han rpjiih^^^^ against 
::: . Benz0yl-Pro-Phe-A^^)NA.0e Hrp-TosytGlyrPrd^Lys 4^itrQani[i(Je:, .viias aWe tedeavs 

• ^pNA (Rg. 7E}, No substrate deavagiwas detected in the presence^of birffer aione (Rg. 7A). pro-r5 
5 ; . . tryfjtase (ie not activated; tiy EK clejayage/fig. 7P) ajid EK a fjotshiswn): Tbe.ampOnt of 

"'. ^sU6stirate■deaved by: eachleh^e was deleniilried by.estimating the. the peaiis that 

represent the liberated peptide portion of the cleaved substrate! Theanwunj of-D^lle-Phe-Lys pNA- 
substrate deayed byiS tryptase was approximately. 12% as much as that deaved by rpll tryptase.. 

■ '0.. . , .. . ; Example 6 -Cloning of a S tryptase splice variant " 

SouFceofRNA. 

HMOi cells (5 x 108, a.kind gift from DrdH Butterlield) were lysed.in 1ml of Tf« REAQENT™ 
{SIgmaAldrich, Sydney, Australia}, and 0.i2ml of chloroform added. Following centrifiigation, the 
aquemis phase was transfen^ed to a freshi tube and 0.5ml of isqpfopanoi added. The RNA pellet was 
IS collected by centrifugation. washed with. 75%' ethanol, dissolved ih.dl^20 and stored at -80PC until 
-required. 

Pr9parstbnofd3NA.\ 

. . Rrst strand cDNAis were generated using the cDNA Cyde* i(it (Ihvitrogen) ftorn tok\ RNA 
isolated from the HMC-1 cell line. 1.5 jig .of HMC-1 total RNA and I jil of oligo (dT) primer were 

20 heated at 65°C for 10 min to remove secondary structure. Reverse transcription perfofmed for 
1 h at 42"'C In a solution containing 1 yi of RNase inhibitor. 4^1 of 5xl^T buffer, 1 ^i of lOOmM dNTPs, 
1»J of 80mM sodium pyrophospliate and 0.5|j| AMV reverse transcriptase. The reaction was 
terminated by iricubaling the mixture at 95°C for 2 min, and was then placed on ice Immediately. 
PCR amplification and cloning of cDNAs. 

25 PGR amplification of first strand cDNA was perfomied within 2h of the reverse transcription 

reaction using the primers F3 = 5VTGC AGC AAA CG6 GiCA TTG TTG-3', and R3 = 5'-AAA (3CT • 
(3TG GCC CGT ATG GAG.3'. 

The PCR reactions were carried out with 2,5 units of AmpliTaq Gold™ (Peritin Elmer, 
Branchburg, NJ) and 2 pi of the reverse transcriptase, reaction mixture. The total reaction volume 

30 was 50 Ml with a final concentration of l6mlVI Tris/HCI, pH 8.3, 5pmM KCI, 2mM MgCb. 0.2mM 
dNTPs, and 0.1 pM of the appropriate 5' and 3' primers. After an initial incubation for 5 min at 94'C, 
samples were subjected to 35 cycles of PGR (45s at 95°C, 66s at 55°C, and 60s at 72'G). This was 
followed by a final extension step of 72°C for lO min. PGR products (10 pl) were visualized on a 1% 
agarose gel. Appropriately-sized products were, excisol from the gel, purified with QIAquick gel 

35 extraction kit (QIAGEN, Chatsworth. OA) and ligafed into the plasmid vector pCR-ll*^-TOPO 



(Ihyitrdgeh): The. .ligation^ mixture: was: then usied. to. Iransfbrm^ TOPIB cells.: (Invi(ft>gen): The. 
transformation mixture was plated onto LB/agar plates containing Ampicillin {50 tig/ml)i and coated 
with X-^al: to enable: blue/w^ seiectiprr. PJasrnids containing Jie appropriate size^ inserts 
were screened for the. presence of tryptasexDNAs by PGR usingtthe primer s^^^^ 
DNA was ttien purified from denes Identified in this manner using a ra^ 
Nucleotide/sequencihg^^ either in-h6use.iising.:an ABi.Frism@rBigDye;rreTO 

Gyete Sequencing Ready Reaction Kit arid an ABi377 PRISM; DNA S^uencer (PE ^^^^^^^ 
Biosystems, Foster City, CA), or at a core faci 

cDNAsequence U ' 

Sequencing revealed that the cloried cDNA was an alterriately-spliced version of the delta 
tryptase trariscript. By comparing, the sequence to that of the fuilrfength transcript and of the.gerie 
sequence, it was determined that the alternate pattern of RNA splicing results In a transcript missing 
tiie first 27 nucleotides of the region con-esppnding to exon 4 in the gene; Thus when translated this;, 
would result in a protein product that is 9 amiino adds shoriter that a protein product translated fifbm 
the fulMength transcript The rest of the protein would remain urichanged as there has been no 
franje-shlft. 

Example 7- Compositions for treatment 

The compounds and agente identified by the methods of the present invention which are used 
for ttie treatment or prevention of disease states may be admlriistered alone, although it is 
preferable that they be administered as a phannaceutical composition. 

In accordance with the best mode of performing the invention provided herein, specific 
preferred con[)positions are outlined below: The follovwng are to be construed; as merely illustrative 
examples of compositioris and not as.a limitation of the S(X)pe of the present invention in any way. . 
Example 7(a) * Composition for Parenteral Administration 

A composition for intramuscular injection coujd be prepared to contain 1 niL sterile buffered 
water, and 1 mgof asuitableagehtorcbmpouhd. .. . 

Similariy, a composition for intravenous infusion may comprise 250 ml of sterile Rinjger's 
solution, and 5 nrig of a suitable agent or c}pnl^^^ 

Example 7(b) - Injectable Parenteral Composition 

A composition suitable fpr administration by injection may be prepared by mixing 1% by 
weight of a suitai}le agent or compound In 1Q% by voluniW prdpylehe glycol and water.. The solution 
is sterilised by filtration. 



; ; A com of a sultable:;agent orcqmpound in the form of a capsule may be prepared; by 
filling: a stwdard.two-p^ 6f::tha^'entbr<»#6uhd 
form, 100 mg of iactose, 35 mg of talc and 10 mg of r^^^^ ^ - =^ 

A typical composltlbn for delivery as an eye drop is outlined below: - 
SMit9b!e::agentpr(X)mp0und 

Mefthyl Hydroxybenzdale " - ; 0.005 g . .r... : . • : 

Propyl Hydroxybenzoate 0.06 g 
10 Purified Waterabout to iOO.OOmL. ./ . 

The methyl and propyl hydroxybenzoates are dissolved in 70 ml purified water at T^Ci and 
. the resulting solution is allovyed to cool. The.a;sultable agent qr compound is then added, and the 
solution sterilised by filtration-through a membrane filter (0.22 pore size), and asepticaliy packed 
into sterile containers. 
<5 Example 7(e}-Com^si6on for Inhalation Administrati 

For an aerosol container with a capacity of 20-30 ml: a mixture of 10 mg of a suitable 
agent or pompoufid with 0,5-0.8%,by weight of a lubriciating agent/such as pqlysorbate.85 or oleic 
acid, is dispersed in a propellant iuch as firebn» and put into an appropriate aerosol container for 
either intranasal or oral inhalation administration. 
20 Example 7(f) -Ointment Composition 

A typlcd composition ifor delivery as an ointment includes I.Og of a suitable agent or 
compound, together with white soft paraffin to 100.0 g, dispersed to produce a smooth, 
homogeneous product: . 

Example 7(g) • Topical Cream Composition 

25 A typical composition for deli veiy as a topical cream is outlined below:. 

Suitable agent or compound i 1.0.g 
PolawaxGP200 25.0 g 

Lanolin Anhydrous 3.0 g 

White Beeswax 4.5 g . 

30 Methyl hydroxybenzoate 0.1 g 

Deionised & sterilised Water 16; 100.0 si 
The polawax. beeswax and ianolin are heated together at 60X. a solution of methyl 
hydroxybenzoate is added and homogenisation achieved using high speed stimng. The 
temperature is then allowed to fall to 50**C. The agent or compound is then added and dispersed 
3s throughout, and the composition is allowed to cool with slow speed stirring. 



1 ::: • Toplcai Loflon Composition •' / ; 

' /.A typical.composition for^^^^^^ as atopfcal iption ls;putiirwe^^^ 

.;. .: Suitable agent or compound:. i:2,g;.r:':.. ;::t::: . 

Sorbitan Monolaurate- 6.8 g - - . . V.J..;'. . , . 

Pb|ysort>aje;20 . . 'ft^g '^^ : \ 

■ r.CetostearyTAIcblibl .:.XSg- ■ '^ ■■ ■■^ ■■ ' 

. ■ "•:Glycerin • 7,0 g 

. .'Metliyl Hydrokybenzoafe ..;D.4g .. 
Sterilised Water about to 1(X).dp W ^ 
"me methyl hydroxybenzoate and glycerin are dissolved in 70 ml of the. water at 750C. The 
sorbitan monoiaurate,Vpoij^tbat© 20 and cetostearyl alcohol are melted together at JS'C and 
added to the aqueous solulipn. : The resulting emulston Is homogenised, altowed to cOol with 
continuous, stirririg and the agent or compound is added as a suspension in the remaining waiw. 
The whole suspension is stirred until homogenised. 
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1 . A purified expressed 8 tryptase polypeptide or fragment or analpgue thereof. - 

2. Tlie polypeptide as ciaimed in claim 1. vriierein the polypeptfde is the humari 5 tryptase 

. 3. The polypeptide as claimed in claim 2^ wherein the polypeptide comprises: 

(aj the amino acid sequence as siet forth in SEQ ID N0:1 or SEQ ID NP:2; or : 
(b).:; the amino: acid s§(juence as set forth in SEQ IDN0:1 orSEd JD N0:2 including 
one or more conservative amino acid substitutions. 

4. A purified, expressed polypeptide wherein said polypeptide is a variant of the. 
polypeptide as clainffed in any one of the preqeding claims. . . : 

5. The polypeptide of dalm 4, wherein the vahant polypeptide is generated by alternative 
splicing of the primary RNA transcript encoding the polypeptide as ciaimed In any one of 
claims 1 to 3; ; 

6. The polypeptide of claim 4 or 5 whereiri the variant polypeptide comprises: 

(a) the amino acid sequence as set forth in SEQ lb N0:3; or 

(b) the amino ^cid sequence as 3et forth in SEQ [0,N0:3 including one or more 
conservative amino add substitutions. 

7. A recominant host cell expressing the polypeptide as claimed in any one of the 
preceding claims. 

8. An antibody that selectively binds to the polypeptide as daimed in any one of daims 1 to 
. 6. 

9. A method of identifying a coihpound that interacts with the polypeptide or fragment or 
anaic^ue thereof as claimed in any one of claims 1 to 6, the method comprising the 
steps of: 

(a) contacting a candidate compound with the polypeptide or fragrnerit or analogue 
thereof as claimed in any one of claims 1 to 6 under conditions suitable to enable 
interaction of the candidate corripouhd to the polypeptide or fragriient or analogue 
thereof; and , 

(b) assaying for activity of the polypeptide or fragment or analogue thereof. 

10. The method of daim 9 wherein assaying for activity of the polypeptide or fragment or 
analogue thereof comprises adding 'a labelled substrate and measuring a change in the 
labelled substrate. 



=11. A method of identify^^^ a compound that binds to ^he polypepdde ^o^^ 
::; analoguei tKiereof as. claimed. :in any one pfj^^ ttOi lhe n^^^^ the 

steps oft . '""7 .: ...^ ./^":r'Z\. "'. ^i^^^z/.- \ " z: 

, (a) . contacting, a :icandjdajte the' polypeptide pr^^^^^ 

"therebfofari " ' "' ' l.:: 

(b)^ assaying for the fomiation of a 
. polypeptide 0^^ .. . 

.12: . A method df.screening for a compound that.moduiates the activity of the polypeptide or: 
fragment or analogue thereof as claimed in any one of claims 1 to 6, the method 
. , comprising the steps of: 

(a) ' - contacting the polypeptide or fragment or analogue tfierebf as claimed in any one 

of claims 1 to 6 with a candidate compound under conditions suitable to enable 
Interaction of the candidate compound to the polypeptide or fragment or analogue 
thereof; and 

(b) . assaying for activity of the polypeptide or fragment or analogue thereof. . . 

13. The method of claim 12 wherein assaying for activity of the polypeptide or fragment or 
analogue thereof comprises adding a labeiled substrate and measuring a rtiange In the 
labelled substrate. 

1 4, The method of claim. 1 2 or 1 3 wherein the modulation of activity is an inhibition of activity 
of the polypeptide or fragment or analogue thereof. 

15,.A method of diagnosing a disease state, or predisposition to a disease state, in a 
subject, the method comprising the steps of: 
{a} isolating a biological sample from the subject; and 

(b) assaying for expression of the polypeptide or fragment or analogue thereof as 
claimed in any one of daims 1 to 6 in the sample. 

16. The method of claim 15 wherein a.ssaying for the expression of the polypeptide or 
fragment or analogue thereof comprises contacting the biological sample with a 
compound capable of interacting vyith tiie polypeptide such that the interaction, can be 
detected. 

17. The method of . claim 16 wherein, the compound capable of interacting with the 
polypeptide or fragment or analogue thereof is an anti-8 tryptase antibody; 

18. The method of any one of claims 15 to 17 wherein the disease state is an inflammatory 
disease. 



34 • - • \v: : v. 

:T9:;The;:method^^:^^^ wherein:the:i^ a mast cell-associated 

. inflammatory :disease.•..■^. . ^Z'..iy^.^ :.. / 

20. The method of claim 19 wherein the inflammatory disease is selected from the grTDup 
. consisting of; asthma, urticaria ..angioedema,. ecz^roatous .aiiaphylaxis. 

denmalitis such as atopic dennatitis, hyperproliferative skin disease, peptic ulcers, 
Inflammatory bowel disorder, ocular and vemal conjunctivitis, rheumatoid arthritis, and 
inflamrhafory skin conditions. 

21. A method of identifying an agent which is an inhibitor of mast cell-mediated 
inflammation; the; method comprfeing contacting a cell or cejl ejdract with the agent, 
determining whether there is a change in the activity of a 5 tryptase polypeptide or 
fragment or analogue thereof, and thereby detemilning whether the agent fe an inhibitor 
of mast cell-mediated Infla^rnmation.; 

22/ The method of claim 21 wherein activity of the polypeptide or fragment or analogue 
thereof is detemiined by adding a labelled substrate and measuring a change in the 
labelled substrate. 

23. The method of claim 21 or 22 wherein the agent binds to the 8 tryptase pblypeptfde.qr 
fragment or analogue thereof. 

24. A method of identifying an agent suitable for use in the treatment or prevention of a 
mast cell-mediated inflammatory disease state in a subject, the method comprising 
feolatrng a biological sample from the subject, contacting the sample with a candidate 
agent, determining whether there is a change in the activity a 8 tryptase polypeptide or 
fragment or analogue thereof in the sample, and thereby determining whether the.agent 
is suitable for use in the treatment of the disease state. 

25. The method of claim 24 wherein the Infiammatbry disease is selected from the group 
consisting of: asthma, allergic rtiinitis, urticaria .angioedema, eczematous anaphylaxis, 
dermatitis such as atopic dennatitis, hyperproliferative skin disease,. pepBc ulcers, 
inflammatory bowel disorder, ocular and vemal conjunctivitis, riieumatoid arthritis, and 
inflammatory skin conditions. 

26. A method for treating or preventifig a disease state in a subject, the riiethod comprising 
administering to the subject a therapeutically, effisictive amount of a compound identified 
by the method of any one of claims 9 to 14 or an agent identified by the rriethod of any 
one of claims 21 to 27, 
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27. The^ method of daim 28 wherein the disease^^^^^ 

28; The . m bf ydalrn :29:wheri6in the jnflammatpry. diseg^^ Is a mast cellrassgdatecl 
- - disease.- ' • ' ." . .. .V V^^:.; .'^ ".L^ ^^1'"^^ ; ■ ^l.^:/;.. l " 

29. The method of daim 30 wherein the Inifi^ disease is selected from the- group 
; . of: asthfTia, allergic rhiniU^^^ anaphylaxis/ 

dermatitis such as atopic demrtatitis, hyf^rpioliferative skin disease, peptic ulcers; 
inflammatory bowel disprder./ocular and vernal conjuncfivltis, rheumatoid arthritis, and 
Infiarhmato^Skinconditibnsr 

30. A method of inhibiting mast cell-mecliated Inflammation in a subject, the method 
cprnprislrig administering ta the subject ja ttierapeutteally etfective.amountof an agent 
identified by the method of any one of ciairiis 21 to 27 ora compound identified by-flie 
method of any one of claims 9 to 14. 

31. A kit for use in identifying a compound that interacts with .or binds to the polypeptide or 
. fragment or analogue thereof as daimed in any one of daims 1 to 6, wherein said kit 

comprlseis at least one antibody as claimed in daim 8 and/or at least one polypeptide or 
fragrrient or analogue thereof as daimed Jn^ a 1 to6. 

32. A kit for use in screeriing for a compound, that modulates the activity of the polypeptide 
or fragment or analogue thereof as daimed in any one of daims 1 to 6, wherein said kit 
comprises at least one antibody as claimed in daim 8 and/or at least one polypeptide or 
fragment or analogue thereof as claimed In any one of claims 1 to 6. 

33. A kit- for use in diagnosing a disease state, or predisposition to a disease state, In a 
subject, wherein said kit comprises at least one antibody as claimed in clairn 8 and/or at 
least one polypeptide or fragrrtent or analogue thereof as claimed in any one of claims 1 
to6. 

DATED this Eighth Day of October, 2002 
Unisearch Lirnited 
Patertt Attorneys fqr the Applicant . 
SPRUSpN S FEROUSON 
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" met leii ser leu leu leii leu ala leu pro val leu ala ser arg — 16 - 
ATG CTG AGC CTO. CTG CTG CTG; GCG CTQ; CCC; OTC CTG :GC0. :AGC.^ TO I -i? 

ala tyr ala. ala pro ala pro^ gly gin ala .leu gln gln- thr giy -i 
GCC TAC GCG. QCC CCT OCC CCA GGC P!W5 GCC. CTG CJ^G CjA ACQ GjSC, -. 90 :. 

Mie .yal gly . gly glia . glii ala .pro arg ser . lys trp pro trp gin 15. 
V ATT GTT GGG GGO CAG GAG GCC CCC AG G . AGC " AAG TGG CCC TGG . CAg X3S 
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6 tryptase mRNA expression .(normallsed.to Practin) 
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v-::...^ . X-.. . . SEQUENCE. MSTING. . - • 

<iip> Tjiriifearch^ , . 

<120>"Tryptase -Polypeptidefl' and Uses Thereof 

<141> " " ' ' " " ' ' 

<160> 3 . - 
.<17Q> Patentlh Ver. 2.1 
<210> 1 

.<211> 235 ' ' ' 
<212> PRT ' 
<213> Homo sapiens 

<400> 1 

Met Leu Ser Leu I»eu Leu Leu Ala. Leu Pro Val Leu Ala Ser Arg Ala 
1 -5 ■ 10 • 15 

Tyr Ala Aia. Pro Ala. Pro Gly Glix Ala Leu Gin Gin Thr Gly lie Val 
20 25 30 

Gly Gly Gin Glu Ala Pro Arg Ser Lys Trp Pro Trp Gin Val Ser Leu 
35 40 45 * 

Arg Val Arg Gly . Pro Tyi: Trp Met His Phe Cys Gly Gly Ser Leu lie 
50 55 60 

His Pro Gin Trp Val Leu Thr Ala Ala His C^s Vai Glu Pro Asp He 
65 70 75 80 

. iLys Asp Leu Ala Ala Leu Arg Val Gin Leu Arg Glu Gin His Leu Tyr 
85 90 95 

Tyr. Gin Asp Gin Leu Leu Pro Val Ser Arg lie He Val His Pro Gin 
100 105 110 

Phe. Tyr lie He. Gin Thr. Gly Ala Asp He Ala Leu Leu- Glu Leu Glu 
115 120 125 

Glu Pro Val Asn He Ser Ser His He His Thr Val Thr Leu Pro Pro 

130 135 140 : - ■ 

Ala Ser Glu Thr Phe Pro Pro Gly Met Pro Cys Trp Val Thr Gly Trp 

150 ' 155 160 

Gly Asp Val Asp Asn Asn Val His Leu Pro Pro Pro Tyr Pro Leu Lys 
165 170 175 

Glu Val Glu Val Pro Val Val Glu Asn His Leu . Cys Asn Ala Glu Tyr 
180 185 190 

His Thr Gly Leu His Thr . Gly His Ser Phe Gin lie Val Arg Asp Asp 
195 200 205 
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..Met Leu Cys Ala Gly. Ser Glu Asn His. Asp' Ser ...Cys'.Gln Gly Asp Ser 
2X0 •• ' " — 215 — - 220 ' - •-'- •. > 

Gly hiy Pro Leu Val Gys . Lys Val Asn Gly. Thr • ... " .....1" 

225 ■ • •• •230 - 235- " 



<210>" 2 - • 

<2ii>. 235.' ■ " . ^zy. - 

<212>' PRT 

<213> Hotnp sapiens ' ' ' 
<400> 2 ■• - 

Met Leu Ser Leu Leu £iu lieu Ala Leu Pro Val Leu Ala iSer Arg Ala 
i" " 5 - - 10 . 15 , 

;Tyr Ala Ala Pro Ala! Prb Gly Gin Ala Leu Gin Gin Tlir Giy He Val 
.20 25 -V- 30 

Gly Gly Qln. Glu Ala Pro Arg Ser Lys Trp Pro Trp Gin Val Ser Leu 
- • 35 40 45 

Arg Val Arg Gly Pro Tyr trp Met His Phe Cys Gly Gly Ser Leu He 
50 55 60 

His Pro Gin trp Val Leu Thr Ala Ala His Cys Met Glu Pro Asp He 
65 70 75 80 

Lys Asp Leu Ala Ala Leu Arg . Val Gin Leu Arg Glu. Glii His Leu" Tyr 
85 90 95 

Tyr Gin Asp Gin Leu Leu Pro Val . Ser Arg lie lie Val His Pro Gin 
100 105 110 

Phe Tyr lie Ilq Gin Thr Gly Ala Asp He Ala Leu Leu Glu Leu Glu 
115 120 125 

Glu Pro . Val Asn He Ser Ser His lie His Thr Val Thr Leu Pro Pro 
130 135 140 

Ala Ser Glu Thr Phe Pro Pro Gly Met Pro Cys Trp Val Thr Gly Trp 
145 150 155 160 

Gly. Asp Val Asp Asn- Asn val His Leu Pro Pro Pro. Tyr Pro Leu Lys 
165 170 175 

Glu Val Glu Val Pro Val Val Glu Asn His Leu Cys Asn Ala Glu Tyr 
180 185 190 

His Thr Gly Leu His Thr Gly His Ser Phe Gin He Val Arg Asp Asp 
195 200 — 205 

Met Leu. Cys Ala Gly Ser Glii Asn His Asp Ser Cys Gin Gly Asp Ser 
210 215 220 

Gly Gly Pro Leu Val Cys Lys Val Asn. Gly Thr . 
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<210> 3 . - -^^ . - ...... .... .. . ^. . 

<2ii> 226' ' '.."'„;"; . . ....... ... . -. 

<2i2>^ PRT .*''. "*■" ' • " ■ " -■■ •■• v;^:; ;^ ; • ■ • 

;<213> Homo sapiens ■ - 

Met Leu Ser Leu Leu Leu Leu Ala Leu Pro Val Leu Ala Ser Arg Ala 

.i: ".'^ s?.,. . •..;: ; io* • .r. ' \ .xs'/". 

Tyr Ala Ala Pro Ala . Pro Gly Gin Ala Leu Glri Qlri Thr Gly He Val 
20 - ■ .2S 30 

Gly; Gly iSln Glu Ala Pro Arg Ser Lyb Trp Pro "Trp Gin Val Ser Leu 

35 . ..... 40 . . 45- - 



Arg Val Arg Gly Pro Tyr Trp Met His Phe Cys Gly Gly Ser Leu lie 
SO 55 60 . 

His Pro Gla Trp. Val Leia Thr. Ala Ala His Cys Val Glu Pro Val Glh 
65 . . .70 ... 7i5 80 

Leu Arg Glu Gin His Leu Tyr Tyr Gin Asp Gin Leu Leu Pro Val Ser 
85 90 95 

Arg He lie Val His Pro Gin Phe Tyr He He Gin Thr Gly Ala Asp 
100 105 110 

He Ala Leu Leu Glu Leu Glu Glu Pro . Val Asn He Ser Ser His He 
lis 120 ^ 125 

His Thr Val Thr Leu Pro Pro Ala Ser Glu Thr Phe Pro Pro Gly Met 
130 135 140 

Pro Cys Trp Val Thr Gly Trp Gly Asp Val Asp Asn Asn Val His Leu 
145 150 . 155 160 

Pro Pro Pro Tyr. Pro Leu Lys Glu Val Glu Val Pro Val Val Glu Asn 
165 170 175 

His Leu Cys Asn Ala Glu Tyr His Thr Gly Leu His Thr Gly His Ser 
180 185 190 

Phe Gin He Val Arg Asp Asp Met Leu . Cys Ala Gly Ser Glu Asn His 
195 200 205 

Asp ser Gys Gin Gly Asp Ser Gly Gly Pro Leu Val Cys Lys Val Asn 
' 210 • 215 - -220 • 

Gly- Thr ' 
225 • 
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